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Description
BACKGROUND

Field of the Invention

[0001] This invention is generally directed to access
devices for introducing and/or delivering a medical article
(such as, for example, a catheter, cannula, sheath, etc.)
into a body space, such as, for example, an artery, vein,
vessel, body cavity, or drainage site.

Description of the Related Art

[0002] A preferred non-surgical method for inserting a
catheter or vascular sheath into a blood vessel involves
the use of the Seldinger or a modified Seldinger tech-
nique, which includes an access needle that is inserted
into a patient’s blood vessel. A guidewire is inserted
through the needle and into the vessel. The needle is
removed, and a dilator and sheath in combination or sep-
arately are then inserted over the guidewire. The dilator
and sheath, together or separately, are then inserted a
short distance through the tissue into the vessel, after
which the dilator and guidewire are removed and discard-
ed. A catheter or other medical article may then be in-
serted through the sheath into the vessel to a desired
location, or the sheath may simply be left in the vessel.
[0003] A number of vascular access devices are
known. U.S. Patent Nos. 4,241,019, 4,289,450,
4,756,230, 4,978,334, 5,124,544, 5,424,410, 5,312,355,
5,212,052, 5,558,132, 5,885,217, 6,120,494, 6,179,823,
6,210,332, 6,726,659 and 7,025,746 disclose examples
of such devices. None of these devices, however, has
the ease and safety of use that physicians and other
healthcare providers would prefer. Document US-A-
2008/262430 discloses the most relevant prior art.

SUMMARY

[0004] The described embodiments involve several
features for an access device useful for the delivery of a
catheter or sheath into a space within a patient’s body,
such as, for example, a blood vessel or drainage site.
Withoutlimiting the scope of this invention, its more prom-
inent features will be discussed briefly. After considering
this discussion, and particularly after reading the Detailed
Description section below in combination with this sec-
tion, one will understand how the features and aspects
of these embodiments provide several advantages over
prior access devices. The invention is defined in claim 1.
Any embodiment which is in contradiction to the subject-
matter of claim 1 is not part of the invention.

[0005] In one embodiment, an access device for plac-
ing a medical article within a body space includes a nee-
dle, adilator, a sheath, and a holding bracket. The needle
can include an elongated needle body and a needle hub
from which the needle body extends. The dilator can be
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slideably disposed on the needle body and can include
a dilator hub and a dilator shaft that extends from the
dilator hub. The sheath can be slideably disposed on the
dilator shaft and can include a tubular sheath body and
a sheath hub coupled with the tubular sheath body. The
holding bracket can be releasably engaged with at least
one of the needle hub and the sheath hub such that the
bracket secures the dilator hub in position with respect
to the needle hub and the sheath hub. Further, in some
embodiments the holding bracket can secure each of the
needle hub, dilotar hub, and sheath hub, with respect to
each other.

[0006] In another embodiment, a method of accessing
a body cavity can include advancing a needle into a body
cavity. The needle can be held by a disposable bracket
in a position relative to a dilator and a sheath mounted
on the needle, while the needle is advanced into a body
cavity. The needle can then be released from the dilator
and needle, e.g., by removing the holding bracket. Then,
the bracket can be disposed.

[0007] These and other aspects of the present inven-
tion will become readily apparent to those skilled in the
art from the following detailed description of the preferred
embodiments, which refers to the attached figures. The
invention is not limited, however, to the particular em-
bodiments that are disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] These and other features, aspects, and advan-
tages of the access device disclosed herein are de-
scribed below with reference to the drawings of preferred
embodiments, which are intended to illustrate and not to
limit the invention. Additionally, from figure to figure, the
same reference numerals have been used to designate
the same components of anillustrated embodiment. Like
components between the illustrated embodiments are
similarly noted as the same reference numbers with a
letter suffix to indicate another embodiment. The follow-
ing is a brief description of each of the drawings.

FIGURE 1A is a perspective view of an embodiment
of an access device showing a pre-loaded guidewire
section coaxially aligned with a needle, a dilator, and
a medical article.

FIGURE 1B is a plan view of the embodiment de-
picted in FIGURE 1A.

FIGURE 2A is a plan view of the needle from FIG-
URE 1A and shows a fenestration near a distal end.
FIGURE 2B is aside view of the needle from FIGURE
1A and shows a handling portion near a proximal
end.

FIGURE 2C is a cross-sectional view taken along
the lines 2C-2C in FIGURE 2A.

FIGURE 2D is an enlarged plan view of a portion of
the needle of FIGURE 2A and shows the fenestra-
tion.

FIGURE 2E is an enlarged side view of a needle hub
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of the needle of FIGURE 2A.

FIGURE 2F is an enlarged perspective view of a nee-
dle hub of the needle of FIGURE 2A.

FIGURE 2G is an enlarged proximal end view of the
needle hub of the needle of FIGURE 2A.

FIGURE 3Ais a plan view of the dilator from FIGURE
1A

FIGURE 3B is a cross-sectional view taken along
the lines 3B-3B in FIGURE 3A.

FIGURE 3C is a perspective view of another embod-
iment of the dilator hub that includes a locking spin
nut configured to secure to a sheath that has a cor-
responding screw thread.

FIGURE 3D is a cross-sectional view taken along
the lines 3D-3D in FIGURE 3A and shows the
grooves equally spaced about the circumference of
the luer surface.

FIGURE 3E is a perspective view of another embod-
iment of the dilator hub that includes a flat configured
to engage with a latch element.

FIGURE 4A is a plan view of the sheath from FIG-
URE 1A and shows a sheath hub connected to a
proximal end of a sheath.

FIGURE 4B is a cross-sectional view of the sheath
from FIGURE 4A taken along the lines 4B-4B in FIG-
URE 4A.

FIGURE 4C is an enlarged end view of the sheath
from FIGURE 4A.

FIGURE 4D is an enlarged perspective view of a
proximal portion of the sheath from FIGURE 4A.
FIGURE 4E is an enlarged perspective view of a
proximal portion of the sheath from FIGURE 4A with
a sheath body removed for clarity and including an
embodiment of a relief element.

FIGURE 4F is an enlarged side view of the proximal
portion of the sheath from FIGURE 4E.

FIGURE 4G is an enlarged plan view of the proximal
portion of the sheath from FIGURE 4E.

FIGURE 4H is an enlarged plan view of another em-
bodiment of a sheath including a relief element.
FIGURE 4l is an enlarged plan view of another em-
bodiment of a sheath including a relief element.
FIGURE 4J is a proximal end view of another em-
bodiment of a sheath.

FIGURE 4K is a plan view of the sheath of FIGURE
4J.

FIGURE 4L is a side view of a cover for the sheath
of FIGURE 4A.

FIGURE 5A is a perspective view of the guidewire
section from FIGURE 1A and shows a guidewire hub
connected to a proximal end of a guidewire.
FIGURE 5B is a plan view of the guidewire section
of the embodiment depicted in FIGURE 5A.
FIGURE 5C is a perspective view of another embod-
iment of a guidewire hub.

FIGURE 5D is a bottom view of the guidewire hub
of FIGURE 5C.

FIGURE 6A is a perspective view of a track from
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FIGURE 1A.

FIGURE 6B is a plan view of the track in FIGURE
6A and shows a locking mechanism for locking the
needle relative to the dilator.

FIGURE 6C is a side view of the track in FIGURE 6B.
FIGURE 6D an enlarged perspective view of the
locking mechanism from FIGURE 6B.

FIGURE 7A is a plan view of the access device from
FIGURE 1A and shows the locking mechanism from
FIGURE 6D with the guidewire section locked to the
track in the pre-loaded state.

FIGURE 7B is a side view of the access device and
locking mechanism from FIGURE 7A.

FIGURE 7C is a cross-sectional side view through
the access device of FIGURE 7A.

FIGURE 7D is an enlarged end view of the access
device from FIGURE 7B.

FIGURE 8A is a plan view of the embodiment de-
picted in FIGURE 1A illustrating the insertion of the
distal end of the access device into a patient.
FIGURE 8B is an enlarged view of the embodiment
depicted in FIGURE 8A focusing on the area of the
access device adjacent to the patient.

FIGURE 8C is an enlarged view of a portion of the
embodiment depicted in FIGURE 8B and illustrates
a needle opening in hidden lines.

FIGURE 8D is an enlarged cross-sectional view of
a portion of the embodiment depicted in FIGURE 8C
and shows the needle opening or fenestration so as
to allow fluid to flow from inside the needle to a chan-
nel formed between the needle and dilator.
FIGURE 8E is an enlarged cross-sectional view of
the embodiment depicted in FIGURE 8C proximal to
the needle opening along line 8E-8E.

FIGURE 8F is an enlarged perspective view of a nee-
dle hub configured to form part of the needle depicted
in FIGURE 8A.

FIGURE 8G is a plan view of a distal portion of an-
other embodiment of a needle, with interior features
in phantom.

FIGURE 8H is a side view of the needle of FIGURE
8G.

FIGURE 8l is an enlarged cross-sectional view of
the embodiment depicted in FIGURE 8C distal to the
needle opening along line 8I1-8l.

FIGURE 9A is a side view of the embodiment de-
picted in FIGURE 1A illustrating the guidewire ad-
vanced from the needle tip in a distal direction.
FIGURE 9B is an enlarged view of the embodiment
depicted in FIGURE 9A focusing on the area where
the guidewire hub is locked to the needle hub when
the needle hub is in the first position.

FIGURE 9C is a cross-sectional view of the embod-
iment depicted in FIGURE 9B.

FIGURE 10A is a side view of the embodiment de-
picted in FIGURE 1A illustrating the dilator and
sheath being advanced distally relative to the needle
body from the position illustrated in FIGURE 9A.
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FIGURE 10B is an enlarged bottom view of the em-
bodiment depicted in FIGURE 10A focusing on the
area where the needle hub is locked to the track
when the needle hub is in the second position.
FIGURE 11A is a side view of the embodiment de-
picted in FIGURE 1A illustrating the removal of the
guidewire, needle body, and dilator from the sheath.
FIGURE 11B is an enlarged view of the portion of
the embodiment illustrated in FIGURE 11A showing
the needle tip covered by the dilator during removal
of the guidewire, needle body, and dilator from the
sheath.

FIGURE 12A is an enlarged cross-sectional view of
another embodiment of an access device showing
portions of a needle hub, a dilator hub, and an insert.
FIGURE 12B is an enlarged cross-section view of
the access device of FIGURE 19A, wherein an insert
is not fully inserted.

FIGURE 12C is an enlarged view of an insert of the
access device of FIGURE 19A.

FIGURE 13A is a cross-sectional view of the distal
portion of a dilator of FIGURE 3A.

FIGURE 13B is an enlarged view of a section of the
dilator of FIGURE 13A taken at 13A-13A.

FIGURE 13C is an enlarged view of a section of the
dilator of FIGURE 13A taken at 13C-13C.

FIGURE 14 is a plan view of another embodiment
of an access device, comprising a holding bracket.

DETAILED DESCRIPTION

[0009] The present disclosure provides an access de-
vice for the delivery of an article such as a medical article
(e.g., catheter or sheath) to a space such as a blood
vessel or drainage site. FIGURE 1A illustrates an access
device 20 that is configured to be inserted into a blood
vessel (e.g., a vein or an artery) in accordance with a
preferred embodiment of the presentinvention. While the
access device is described below in this context (i.e., for
vascular access), the access device also can be used to
access and place a medical article (e.g., catheter or
sheath) into other locations within a patient’s body (e.g.,
a drainage site) and for other purposes (e.g., for draining
an abscess).

[0010] The present embodiment of the access device
is disclosed in the context of placing an exemplary single-
piece, tubular medical article into a body space within a
patient. Once placed, the tubular article can then be used
to receive other medical articles (e.g., catheters,
guidewires, etc.) to provide access into the body space
and/or be used to provide a passage way for introducing
fluids into the body space or removing (e.g., draining)
fluids from the body space. In the illustrated embodiment,
the tubular medical article is a sheath or catheter that is
configured primarily to provide a fluid passage into a vein.
The principles of the present invention, however, are not
limited to the placement of single piece sheaths or cath-
eters, or to the subsequent insertion of a medical article
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via the sheath or catheter. Instead, it will be understood
in light of the present disclosure that the access device
disclosed herein also can be successfully utilized in con-
nection with placing one or more other types of medical
articles, including other types of sheaths, fluid drainage
and delivery tubes, and single or multi-lumen catheters
directly in the patient or indirectly via another medical
article.

[0011] For example, but without limitation, the access
device disclosed herein can also be configured to directly
or indirectly place central venous catheters, peripherally
inserted central catheters, hemodialysis catheters, sur-
gical drainage tubes, tear-away sheaths, multi-piece
sheaths, PICClines, IV lines, scopes, as well as electrical
conduit for wires or cables connected to external or im-
planted electronic devices or sensors. As explained
above, the medical articles listed above may be directly
placed in the patient via the dilator, needle, and guidewire
of the access device or subsequently placed within the
patient via a medical article that was placed within the
patient via the dilator, needle, and guidewire of the ac-
cess device.

[0012] Further, the embodiments disclosed herein are
not limited to co-axial insertion of a single medical article.
For example, two catheters may be inserted in the patient
via an inserted sheath or a second catheter may be in-
serted in the patient via an inserted first catheter. Further,
in addition to providing a conduit into the vessel or other
body space, the medical article inserted via the dilator,
needle, and guidewire can form alumen thatis in addition
to the lumen(s) of the subsequently inserted medical ar-
ticle. One skilled in the art can also find additional appli-
cations for the devices and systems disclosed herein.
Thus, the illustration and description of the access device
in connection with a sheath (e.g., for micro puncture ap-
plications) is merely exemplary of one possible applica-
tion of the access device.

[0013] FIGURES 1A and 1Biillustrated a preferred em-
bodiment of an access device 20. The access device 20
comprises a needle 22, a dilator 24, and a sheath 26. In
the illustrated embodiment, the access device also in-
cludes a guidewire section 28 and a track 30. As best
seen in FIGURE 1B, the dilator 24 can be coaxially
mounted on the needle 22, and the sheath 26 is coaxially
mounted on the dilator 24. The telescoping nature of the
access device’s components can also be accomplished
by arranging the components with their axes arranged
substantially parallel rather than coaxially (e.g., a mon-
orail-type design).

[0014] Each of these components includes a luminal
fitting at a terminal end or transition (i.e., a hub) and elon-
gated structure that extends from the fitting. Thus, in the
illustrated embodiment, the needle 22 includes a needle
body 32 that extends distally from the needle hub 34, the
dilator 24 includes a dilator shaft 36 that extends distally
from a dilator hub 38, and the sheath 26 includes a sheath
body 40 that extends distally from a sheath hub 42. The
guidewire section 28 comprises a guidewire 44 and pref-
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erably a guidewire hub or cap 46. In the illustrated em-
bodiment, the guidewire hub 46 is disposed on the prox-
imal end of the guidewire 44; however, in other applica-
tions, the hub 46 can be disposed at a location between
the ends of the guidewire 44.

[0015] FIGURES 2A-2G illustrate the needle body 32
and needle hub 34 of the needle 22, which are configured
in accordance with an embodiment of the access device,
in isolation from the other components of the access de-
vice 20. As best seen in FIGURES 2A and 2B, the needle
hub 34 is disposed on a proximal end of the needle body
32. The needle body 32 terminates at a distal end near
a distal portion 50 of the needle 22, and the needle hub
34 lies at a proximal portion 52 of the needle 22.

[0016] The needle body 32 preferably has an elongat-
ed tubular shape having a circular, constant-diameter in-
ner bore and a circular, constant-diameter exterior sur-
face. In other embodiments, however, the needle body
32 can have other bore and exterior shapes (such as, for
example, but without limitation, an oval cross-sectional
shape). The interior or exterior of the needle can also
include grooves or channels. The grooves or channels
may guide fluids within the needle bore either around or
to certain structures of the needle 22 or within the needle
22 (e.g., around the guidewire). In some embodiments,
the grooves or channels may assist in maintaining a de-
sired orientation of the needle 22 with respect to the di-
lator.

[0017] The needle body 32 has a sufficiently long
length to access a targeted subcutaneous body space
and has a sufficient gauge size to withstand the insertion
forces when accessing the body space without causing
undue trauma. For many applications, the needle body
can have alength between 3-20 cm, and more preferably
between 3-10 cm. For example, to access a body space
(e.g.,avessel)inthe thorax of an adulthuman, the needle
body 32 preferably has a length of 7 cm or greater, and
more preferably has alength of 9 cm or greater, and most
preferably has a length of 9 to 10 cm. The size of the
needle preferably is 18 gauge or smaller, and more pref-
erably between 18-28 gauge, and most preferably be-
tween 18-26 gauge for micro-puncture applications (e.g.,
peripheral 1Vs). For applications with a neonate, the
length and gauge of the needle body 32 should be sig-
nificantly shorter and smaller, for example preferably be-
tween 3-4 cm and between 26-28 gauge.

[0018] As bestseenin FIGURES 2A and 2D, the nee-
dle body 32 can include a bevel tip 54 disposed on the
distal portion 50. Further, in some embodiments the nee-
dle body 32 can include atleast one fenestration or open-
ing 56 near a distal end of the needle body 32. In some
embodiments, the needle body 32 and/or the dilator shaft
36 may have multiple side fenestrations or openings. In
embodiments wherein both the needle body 32 and/or
the dilator shaft 36 have openings, some or all of these
openings can be rotationally aligned.

[0019] Thefenestration 56 extends, or provides a path,
through the wall or side of the needle body 32. As de-
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scribed further herein, the fenestration 56 can allow for
a fluid such as blood to flow between a portion of needle
body 32 and a portion of dilator 24 (FIGURES 3A-3D)
during the use of access device 20. The fenestration 56
can have a variety of shapes and orientations on the nee-
dle body 32. For example, the fenestration 56 illustrated
in FIGURE 2D has an oblong shape. However, the shape
of the side opening 56 is not limited to the illustrated em-
bodiment and may be round, oblong, square, or another
shape, as shown, for example, in PCT International Pat-
ent Application No. PCT/US2011/024097, filed February
8, 2011, hereby incorporated by reference in its entirety
herein.

[0020] Asisillustrated in FIGURES 2A and 2B, needle
hub 34 can include one or more handling portions 58, 59
to provide a grasping region to manipulate the needle
hub 34. For example, a physician or healthcare provider
can place anindexfinger and thumb on the approximately
opposed sides of the handling portions 58, 59 to stabilize
the needle hub 34, relative to the dilator 24 and/or sheath
26. In the illustrated embodiment, as the dilator/sheath
slides distally over the needle, the needle hub 34 slides
relatively along the track 30 between a first position 121
and a second position 123 (example portions illustrated
in FIGURE 6A). The handling portions 58, 59 can be held
when performing the insertion step (which will be de-
scribed below). In addition, the handling portions 58, 59
can be used to stabilize the needle hub 34 while rotating
the dilator hub 38. Furthermore, the handling portions
58, 59 can be used by a physician or healthcare provider
as an aid to grasp the access device 20 when the needle
hub 34 is disposed at any position along the track 30. In
some embodiments, either or both of the handling por-
tions 58, 59 can include one or more optional latch ele-
ments to couple the needle hub 34 to another component
of access device 20, as described further below.

[0021] The one or more handling portions 58, 59 can
be formed integrally or separately from the remainder of
needle hub 34. For example, it may be beneficial to sep-
arately form handling portion 58 and/or 59 from the re-
mainder of needle hub 34, to facilitate mounting of the
remainder of needle hub 34 to track 30 (see, e.g., FIG-
URES 1A and 6A), in afirst assembly step, and mounting
of handling portion 58 and/or 59 to the remainder of nee-
dle hub 34 in a second assembly step. For example, re-
ferring to FIGURES 2G and 1A, the handling portion 59,
along with the remainder of the needle hub 34, can be
configured to span entirely around the track 30 when
mounted to the track 30. Thus, for example, the needle
hub 34 can be substantially prevented from removal from
the track 30 unless the handling portion 59 is removed.
Advantageously, in some embodiments the handling por-
tion 59 that does not include the latch element 66 can be
added after mounting to the track 30, such that the other
handling portion 58, which may include the latch element
66, can be pivotally formed integrally with other portions
of the needle hub 34.

[0022] The one or more handling portions 58, 59 can
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be releasably or permanently attached to the remainder
of needle hub 34, to control the ease with which needle
hub 34 is disengaged from track 30. For example, han-
dling portions 58, 59 can be releasably attachable to the
remainder of needle hub 34, to allow the disassembly of
handling portion(s) 58, 59 from the remainder of needle
hub 34 in a first disassembly step, allowing needle hub
34 to be dismounted from track 30. Conversely, handling
portions 58, 59 can be permanently attachable to the
remainder of needle hub 34, to prevent the removal of
needle hub 34 from track 30 after the initial assembly
process. Preventing needle hub 34 from being removed
from track 30 prevents the reuse of access device 20,
which could cause infection. Further, preventing needle
hub 34 from being removed from track 30 can more re-
liably retain the needle in the second position 123, as
depicted in Figures 10A, 10B and further described be-
low, reducing the possibility of accidental needle stick.
[0023] The one or more handling portions 58, 59 can
be disposed at a circumferential location around the nee-
dle hub 34 that is aligned with the circumferential loca-
tions of the bevel 54 on the needle tip and/or one of the
at least one opening or fenestration 56 in the needle.
[0024] In theillustrated embodiment, the handling por-
tion 58 is indexed with the bevel 54 and fenestration 56.
Additionally, as shown most clearly in FIGURE 2A, nee-
dle hub 34 can include color coding, words, or other in-
dicia, such as an arrow, to indicate to the operator the
orientation of the bevel tip 54 or the fenestration 56 of
needle body 32 relative to the dilator 24 or the sheath
section 26. During use, the physician or healthcare pro-
vider can determine the orientation of the beveled needle
tip (and the fenestration 56) by noting the orientation of
the exposed handling portion 58 even though the bevel
is inside the vessel and the fenestration is covered by
the sheath and/or dilator. For example, in the illustrated
embodiment, an orientation of the handling portion 58
away from the patient coincides with a bevel up orienta-
tion of the needle tip within the vessel. The illustrated
fenestration 56 is also on the same side as the handling
portion 58, as seen in FIGURE 2C.

[0025] FIGURE 2D is an enlarged view of the side
opening or fenestration 56 in the needle body 32. The
one or more fenestration 56 provides a path through the
side of the needle body 32. The fenestration 56 illustrated
in FIGURE 2D has an oblong shape. The shape of the
side opening 56, however, is not limited to the illustrated
embodiment and may be round, oblong, square, or an-
other shape.

[0026] Referring to FIGURES 2A-2C and 2E-2G, the
needle hub 34 can include locking structures at the prox-
imal portion 60 and distal portion 61 of the needle hub
34. These locking structures may be a luer-type, thread-
type, latch-type, other types of connections, or a combi-
nation thereof.

[0027] Thelocking structure on the proximal portion 52
ofthe needle hub 34 can allow the physician or healthcare
providerto secure (e.g., releasably secure) another med-

15

20

25

30

35

40

45

50

55

ical article to the proximal end 60 of the needle hub 34.
For example, the needle hub 34 in the illustrated embod-
iment includes an annular flange or lip 63. The lip 63 is
threaded to allow the needle hub 34 to attach to other
medical articles with a corresponding threaded locking
feature. Additionally, a physician or healthcare provider
may attach a syringe or monitoring equipment to the lock-
ing structure on the proximal end to perform other pro-
cedures as desired. The needle hub 34 can also include
a septum at its proximal end and/or a side port if these
features are desirably for a particular application.
[0028] The locking structure on the distal portion 61 of
the needle hub 34 can allow the physician or healthcare
provider, for example, to lock the needle hub 34 to a
medical article such as the dilator hub 38 (see, e.g., FIG-
URES 1A-1B) when the needle hub 34 is in the first po-
sition 121 (see, e.g., FIGURE 6A). Referring again to the
illustrated embodiment in FIGURES 2A-2C and 2E-2G,
the locking structure includes a latch element 66 coupled
to handling portion 58. Handling portion 58 can be pivot-
ably coupled to the remainder of needle hub 34, to allow
latch element to releasably engage and secure to a cor-
responding portion of the dilator hub 38, such as a lip 77
(FIGURE 7B).

[0029] As such, the latch element 66 releasably locks
the needle hub 34 to the dilator hub 38. The locking struc-
ture allows the healthcare provider to advance the needle
into a patient while grasping one of the needle hub 34
and the dilator hub 38, or both. In some embodiments,
the portions of the dilator hub 38 onto which the latch
element 66 engages can include one or more flats to
inhibit rotation of the needle hub 34 relative to the dilator
hub 38. An embodiment of a dilator hub 38 which includes
a flat 33 positioned on an annular groove 33 that can
engage with latch element 66 and inhibit rotation of the
needle hub 34 is shown in FIGURE 3E. In some embod-
iments, the flats can inhibit such rotation after a certain
degree of relative rotation (e.g., 180 degrees) between
the needle hub 21 and the dilator hub 32.

[0030] In certain embodiments, the latch element 66
is configured to provide a bias towards the center of the
needle hub 34. Preferably, the bias prevents the secured
part(e.g., the dilator hub 38) from slipping or disengaging
from latch element 66. More preferably, the bias of latch
element 66 can be overcome by applying pressure to
handling element 58, to release latch element 66. To ap-
ply the appropriate releasing pressure, a physician or
healthcare provider may, for example, place an index
finger and thumb on the opposed sides of handling ele-
ments 58, 59 and apply squeezing pressure to overcome
the hinge bias.

[0031] Handling portions 58, 59 and locking por-
tions/latch element 66 can comprise any of a number of
different shapes and are not limited to the particular em-
bodiments disclosed herein. For example, PCT Interna-
tional Patent Application No. PCT/US2011/024097, filed
February 8, 2011, hereby incorporated by reference in
its entirety herein, discloses a radially-extending fin and
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a rotational hook-shaped latch element on a needle hub
that can engage with corresponding openings on adilator
hub that can be used to facilitate the handling of the em-
bodiments of the access device described herein. U.S.
Patent Application Publication No. 2008-0294111, filed
January 24, 2008, hereby incorporated by reference in
its entirety herein, discloses various lock mechanisms
and clips that can be implemented to secure various com-
ponents of the access device described herein.

[0032] As explained below in greater detail, the
guidewire 44 is introduced through a hollow and tapered
portion 62 of the needle hub 34, through the needle body
32, and into a punctured vessel. Advantageously, the
tapered portion 62 can guide the guidewire 44 toward
the bore of the needle 22. Further, in some embodiments
this tapered portion 62 can provide a female luer con-
nection. The guidewire 44 allows the healthcare provider
to guide the dilator 24 and sheath 26 into the vessel.
[0033] Referring to FIGURES 2C, 2F and 2G, the nee-
dle hub 34 may also comprise two tangs 68 that allow
the needle hub 34 to slide along the track 30 between
the first position 121 and the second position 123 (FIG-
URE 6A). While in the preferred embodiment the two
tangs 68 of the needle hub 34 are engaged with the track
30 between the first position 121 and the second position
123, in other embodiments the needle hub 34 is only
engaged with the track 30 over a portion of the length of
the track 30 between the first position 121 and the second
position 123. The sliding interconnection between the
track 30 and the needle hub 34 also can be accomplished
using other cooperating structures (e.g., a corresponding
pin and tail of a dovetail connection).

[0034] The needle 22 can comprise any of a variety of
materials known in the art. In some embodiments, one
or more portions of needle 22 can comprise a material,
or can comprise a treatment or coating of a material to
provide additional functionality to needle 22. For exam-
ple, needle 22 can comprise one or more portions com-
prising materials with certain optical properties to facili-
tate the use of access device 20. PCT International Pat-
ent Application No. PCT/US2011/024097, filed February
8, 2011, previously incorporated by reference in its en-
tirety herein, discloses embodiments of a needle that in-
clude an echogenic portion and a contrast portion, either
or both of which can be implemented with the needle or
other components of the access device embodiments
described herein.

[0035] FIGURE 3A is a plan view of the dilator 24 of
the embodiment depicted in FIGURE 1A. FIGURE 3B is
across-sectional view of the dilator 24 of the embodiment
depicted in FIGURE 3A, taken along line 3B-3B. As
shown in FIGURES 3A and 3B, the illustrated dilator 24
comprises a dilator shaft 36, a dilator hub 38, a distal
region 70, and a proximal region 72.

[0036] The dilator hub 38 may include locking struc-
tures to secure the dilator hub 38 to another portion of
access device 20. Each locking structure may be a luer-
type, thread-type, latch-type, other types of connections,
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or a combination thereof. In the illustrated embodiment,
the dilator hub 38 comprises a first luer connection 78, a
second luer connection 80, a lip 77, and a base 79. The
first luer connection 78 is configured to engage with the
needle hub 34 on the needle 22 illustrated in FIGURES
2A-2E (see also FIGURE 7B). The second luer connec-
tion 80 is disposed distal to the first luer connection 78.
In some embodiments, the second luer connection 80
(e.g., a male luer slip connector) can be configured to
engage with the sheath hub 42 (e.g., a female luer slip
connector) on the sheath 26 illustrated in FIGURES 1A-
1B (see also FIGURE 7B). It will be understood that ori-
entation of the male-female lure slip connectors on these
components can be reversed, and/or that additional or
alternative locking structure can be implemented, such
as latch element 66 (FIGURES 2E-2F; 7B) or the other
latching and locking structures described herein.

[0037] For embodiments that have a channel formed
between the needle and dilator 24, optical properties
such as the color of the needle 22 and/or the dilator 24
may be selected to enhance the contrast between the
blood or other fluid and the needle 22 and/or dilator 24.
During blood flash, for example, and as described further
herein, blood is observed flowing between the dilator 24
and the needle 22 to confirm proper placement of the
needle in a blood vessel. To increase the visibility of the
fluid as the fluid flows between the needle 22 and dilator
24, the dilator 24 is preferably manufactured from a clear
or atleast somewhat transparent material with the needle
22 having a color that contrasts with the color of the fluid.
For example, the needle 22 may have a white color to
enhance its contrast with red blood. Other colors of nee-
dle 22 could be employed depending on the color of the
fluid and the degree of contrast desired. Further, in some
embodiments only a portion of the needle in the region
of the blood flash can have the contrasting color with the
remainder having a different color.

[0038] FIGURE 3C is an enlarged perspective view of
another embodiment of a dilator hub 38A. The dilator hub
38A is similar to the dilator hub 38 illustrated in FIGURE
3A except that the dilator hub 38A further includes a spin
nut or collar 84. The proximal end of the spin nut 84 ro-
tates about an annular groove 73 in the dilator hub 38
(see, e.g., FIGURE 3A). Once disposed within the annu-
lar groove 73, the spin nut 84 is inhibited from moving in
the distal direction but is free to rotate about the dilator
hub 38A. The spin nut 84 can have an interengaging
element that locks to a corresponding interengaging el-
ement on the sheath 26. In the illustrated embodiment,
the spin nut 84 includes an internal thread which engages
with an external thread on the sheath hub 42 on the
sheath 26 illustrated in FIGURE 1A.

[0039] Insome embodiments, the dilator shaft 36 may
be configured with one or more fenestrations and/or
channels to form a blood flash chamber disposed be-
tween a portion of a dilator and a sheath. The dilator shaft
36 can comprise one or more vents, such as grooves 75
(FIGURES 3A, 3D), to provide venting during blood flash.
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Examples of such a dilator shaft with one or more fenes-
trations, channels, and/or vents that can be implemented
with elements described herein, are disclosed in PCT
International Patent Application No.
PCT/US2011/024097, filed February 8, 2011, previously
incorporated by reference in its entirety herein.

[0040] FIGURE 4A is a plan view of the sheath 26 of
the embodiment depicted in FIGURE 1A. FIGURE 4B is
a cross-sectional view of the sheath 26 of the embodi-
ment depicted in FIGURE 4A, taken along line 4B-4B.
FIGURE 4C is an enlarged proximal end view of the
sheath 26 of FIGURE 4A. Figure 4D is an enlarged per-
spective view of the sheath hub 42 of the sheath 26 of
FIGURE 4A. As shown in FIGURES 4A-4D, the sheath
26 may comprise a sheath body 40, a sheath hub 42, a
distal portion 90, and a proximal region 92. The sheath
body 40 may be made partially or completely from clear,
translucent, transparent, or semi-opaque material. The
sheath body 40 can also include one or more radio
opaque markers, such as, for example, barium sulfate
stripes. In a preferred embodiment, the sheath includes
two such radio opaque stripes disposed on diametrically
opposite sides of the body 40.

[0041] The sheath body 40 may be a single piece
sheath through which a catheter or other medical article
(e.g., a guidewire) is inserted into the vessel. In such an
embodiment, the sheath body 40 forms a conduit for in-
sertion of the catheter or other medical article (e.g., a
guidewire). In addition to providing a conduit, the sheath
or a portion of the sheath can form a lumen that is in
addition to the lumen(s) of the catheter. For example, an
equivalent to a triple lumen catheter can be formed by
inserting a dual lumen catheter through the sheath body
40 with the sheath body 40 itself forming a third lumen.
[0042] The sheath hub 42 mayinclude an engagement
orlocking structure, such as alock member 94 that mates
or engages sheath hub 42 with a corresponding struc-
ture. For example, the lock member 94 can be a luer
connection 94 which can be configured to engage with
the second luer connection 80 of the dilator hub 38. In
some embodiments, the sheath hub 42 can comprise a
lip 95. The lip 95 can include threads or other attaching
structure to allow the sheath hub 42 to attach to other
medical articles with a corresponding locking feature.
Locking member 94 and/or lip 95 can be configured to
engage with spin nut or collar 84 disposed on dilator hub
38, described further herein and shown in FIGURE 3C.
In embodiments where both a luer connection 94 and a
lip 95 are utilized, the sheath hub 42 can be more reliably
attached by two independent forms of connection.
[0043] The sheath hub 42, preferably is designed so
that the locking mechanism or second luer connection
80 of the dilator hub 38 (e.g., FIGURE 3A) can enter the
sheath hub 42 substantially unobstructed. However, in
use, once the sheath hub 42 is placed at a desired loca-
tion over the dilator shaft 36, the physician or healthcare
provider can push, pull, or twist the sheath hub 42 and
possibly disengage or engage the locking member 94
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with a corresponding connector on another medical arti-
cle. The locking member 94 is not limited to a luer con-
nection, and can be, for example, a protruding bump,
dent, press fit, snap fit, etc., that creates a mechanical fit
so that the dilator hub 38 and the sheath hub 42 are
releasably interlocked. Preferably, the locked position
can be disengaged or engaged by pulling, squeezing,
pushing or twisting the dilator hub 38 relative to the
sheath hub 42.

[0044] The sheath hub 42 preferably comprises one or
more surface features to allow the physician or health-
care provider to easily grasp or manipulate the sheath
26 and/or access device 20. For example, sheath hub
42 can include flatted portions to form, for example, a
squared grip. In the illustrated embodiment, the sheath
hub 42 includes ridges 98 for grasping by a user.
[0045] Referringto FIGURE 4A, the sheath hub 42 can
include an optional ridge 47, toward a distal end of the
hub 42, to facilitate gripping of the hub 42. Ridge 47 can
also receive and secure a cylindrical cover, as described
further below (FIGURES 4J-4L).

[0046] FIGURE 4E is an enlarged, partial perspective
view of the sheath 26 from FIGURE 4A, with the sheath
body 40 not shown for clarity. FIGURES 4F and 4G are
partial side and plan views, respectively, of the sheath
26 from FIGURE 4E.

[0047] During or after the insertion of sheath 26 into a
patient, sheath body 40 can overflex, kink, and/or per-
manently deform, which can reduce or inhibit the func-
tionality of access device 20. Sheath body 40 can be
susceptible to such kinking or permanent deformation,
for example, at the interface between sheath body 40
and the sheath hub 42. A kink or permanent deformation
can inhibit the flow of fluid, such as blood or medicine,
through sheath body 40. Additionally, if access device
20is used, forexample, for 1V lines, PICC lines, and other
higher pressure applications, the proximal end of sheath
body 40 can move erratically in a "whipping" motion as
the pressurized fluid flows through sheath 26. To reduce
the likelihood of such kinking or permanent deformation
within sheath body 40, and/or to reduce the likelihood of
such whipping during the deployment of access device
20, in some embodiments, sheath 26 can include various
materials and an optional relief element that can provide
support to sheath 26.

[0048] FIGURES 4D-4G illustrate an embodiment of
an optional relief element 140 implemented with sheath
26. Relief element 140 can extend from the sheath hub
42 (e.g., a distal portion of the sheath hub 42). Relief
element 140 can be disposed about proximal portion 92
of the sheath body 40, to provide support to the proximal
portion 92 of the sheath body 40 when the proximal por-
tion 92 flexes with respect to the sheath hub 42.

[0049] Relief element 140 can include a channel 141
through which sheath body 40 can at least partially ex-
tend through. Channel 141 can be sized to maintain a
clearance fit, or preferably, a close or interference fit with
sheath body 40, to provide the aforementioned support
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to proximal portion 92. Relief element 140 is shown with
at least a portion completely encircling or enclosing a
portion of sheath body 40 for illustrative purposes only.
In some embodiments, relief element 140 comprises an
arc-like or crescent-shaped axial cross section that does
not completely surround sheath body 40, while still pro-
viding the aforementioned support to sheath body 40.
[0050] Relief element 140 can include a variety of
shapes and structures to provide additional support to
sheath body 40 while still providing some flexibility there-
to. For example, relief element 140 can include a sub-
stantially hollow elongated member, comprising an ap-
proximately rectangular or cylindrical tubular shape, con-
figured with a wall thickness and material that provide
some support and flexibility. Relief element 140 can be
configured with a substantially continuous or unbroken
surface, or can include gaps, apertures, recessions, or
other structure extending partially or completely through
its surface to provide additional flexibility. Relief element
140 can include various support structures partially or
completely surrounding channel 141, such as circumfer-
ential or longitudinal (axial) ribs, struts, and the like.
[0051] Referring to FIGURES 4D-4G, relief element
140 can include a plurality of ribs 142 spaced along
and/oraround (e.g., partially or completely around) chan-
nel 141. Ribs 142 can extend along a portion or all of the
length or perimeter (e.g., circumference) of relief element
140 (channel 141). The plurality of ribs 142 can be spaced
axially or circumferentially along a portion or all of the
length or circumference of relief element 140 (channel
141). In the illustrated embodiment, ribs 142 extend cir-
cumferentially around channel 141, and are spaced ax-
ially with respect to channel 141 to form relief element
140. Adjacent ribs within the plurality of ribs 142 can be
spaced at irregular intervals, and are shown being
spaced at regular intervals for illustrative purposes.
[0052] Relief element 140 can include a plurality of
struts 143 connected to ribs 142, to provide additional
support to ribs 142. In the illustrated embodiment, struts
142 are circumferentially spaced around channel 141,
and extend axially between adjacent ribs 142. However,
in embodiments including ribs that extend axially and are
spaced circumferentially with respect to each other, the
struts can extend circumferentially and can be spaced
axially between adjacent ribs. Additionally, although two
struts 143 are shown extending between any two adja-
centribs 142, the relief element 140 is not limited as such,
and one or more struts can extend between any two ad-
jacent ribs. Additionally, the struts and/or ribs, while
shown extending axially and circumferentially, can be ori-
ented at any of a variety of angles with respect to each
other and/or with respect to channel 141 while forming
relief element 140. For example, one or more ribs and/or
struts can extend both circumferentially and longitudinal-
ly around channel 141, to form a spiral or helical shape.
Further, as shown, the struts 143 can be provided in an
alternating, discontinuous pattern, which can further en-
hance resistance to kinking.
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[0053] The cross-sectional shape of relief element 140
(and channel 141) can be substantially constant, or can
vary along its longitudinal axis. For example, the longi-
tudinal cross-section of the sidewalls of relief element
140 can substantially match the exterior of the sheath
body 40, which may be constant or varying. For example,
the sidewalls of the relief element may then be greater
at a proximal portion 146 than a distal portion 147 of relief
element 140. Such an embodiment allows proximal por-
tion 146 of relief element 140 to provide greater support
to the proximal portion 92 of sheath body 40, while al-
lowing greater flexibility to sheath body 40 at the interface
between distal portion 147 of reliefelement 140. As such,
relief element 140 can comprise a substantially cylindri-
cal or a substantially frustro-conical shape.

[0054] Ribs 142 and/or struts 143 can be supported
around channel 141 to form reliefelement 140 in a variety
of ways. For example, in the aforementioned embodi-
ments shown in FIGURES 4D-4G, ribs 142 and struts
143 can be self supporting, to form one or more openings,
cells, apertures or gaps 144 extending between grouped
adjacent ribs 142 and struts 143. Gaps 144 can provide
flexibility to relief element 140, while ribs 142 and struts
143 provide support.

[0055] Referring to FIGURES 4F and 4G, relief ele-
ment 140 can include one or more struts that are circum-
ferentially offset from each other. For example, relief el-
ement 140 can include a first adjacent pair of ribs, such
as ribs 142A and 142B, and a second adjacent pair of
ribs, such as ribs 142B and 142C. A first set of struts
143A and 143B can extend between the first adjacent
pair of ribs 142A and 142B. Struts 143A and 143B can
be circumferentially offset from each other with respect
to an axis 501 extending longitudinally through sheath
hub 42. Struts 143A and 143B can be circumferentially
offset by any of a number of angles, although here, struts
143A and 143B are offset by approximately 180 degrees,
and are thus approximately opposed to each other and
collinear on a transverse axis 502 extending through re-
lief element 140. Struts 143A and 143B can be approx-
imately collinear to allow ribs 142A and 142B to flex with
respect to each other about axis 502 (e.g., within gap
144A), without kinking relief element 142.

[0056] Similarly, a second set of struts struts 143C and
143D can extend between the second adjacent pair of
ribs 142B and 142C. Struts 143C and 143D can be cir-
cumferentially offset from each other with respect to axis
501. Struts 143C and 143D can be circumferentially off-
set with respect to each other and with respect to struts
143A and 143B by any of a number of angles. Here, struts
143C and 143D are offset by approximately 180 degrees
with respect to each other, and are thus approximately
opposed to each other and collinear on a transverse axis
503 extending through relief element 140. Struts 143C
and 143D can be approximately collinear to allow ribs
142B and 142C to flex with respect to each other about
axis 503 (e.g., within gap 144B), without kinking relief
element 142.
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[0057] Additionally, struts 143C and 143D can be cir-
cumferentially offsetwith respectto struts 143Aand 143B
about axis 501, at any of a number of different angles
(e.g., 90 degrees). Thus, axes 502 and 503 can be cir-
cumferentially offset from each other, to allow flexing of
various sets of adjacent ribs (e.g., ribs 142A/142B and
142B/142C) in various directions. These embodiments
of relief element 140 can both provide support and flex-
ibility to relief element 140 and/or a sheath body, while
reducing kinking thereof. For example, when struts 143A
and 143B flex about axis 502, struts 143C and 143D pro-
vide axial support to relief element 140. Conversely,
when struts 143C and 143D flex about axis 503, struts
143A and 143B provide axial support to relief element
140.

[0058] The embodiments shown in FIGURES 4D-4G
can be configured without additional support structure
(as shown). However, in some embodiments, ribs 142
and/or struts 143 can be attached to an additional sup-
porting structure, such as a tubular sleeve or similar struc-
ture. FIGURE 4l illustrates an embodiment of relief ele-
ment 140 that includes a sleeve 145 on which a plurality
of ribs 142 are attached. In some embodiments, such as
that shown in FIGURE 4H, relief element 140 can com-
prise a screened or mesh-like structure 148 with a plu-
rality of apertures 144 extending therethrough, formed
by generally continuous ribs and struts, without the afore-
mentioned alternating features.

[0059] Reliefelement 140 can comprise any of the ma-
terials described herein for sheath 40, and can be inte-
grally formed with or separate from sheath body 40 and/or
sheath hub 42.

[0060] Further, in some embodiments the sheath 26
can be a splittable sheath. For example, it may be ad-
vantageous to remove a portion or the entire sheath body
40 depending on the type of catheter or medical article
that is to be inserted into the vessel after employing the
access device 20. Forexample, after the catheter or other
medical article is inserted into the vessel, a portion of the
sheath body 40 can be separated or peeled-away and
removed to reduce clutter at the access site. A peel-away
sheath can include perforations, serrations, skives, or
other structures, or include other materials (e.g., PTFE
with bismuth) to allow the physician or healthcare pro-
vider to remove easily a portion or the entire sheath body
40.

[0061] In some embodiments, the sheath hub 42 may
comprise radially extending wings or handle structures
to allow for easy release and removal of the sheath body
40 from other parts of the access device 20. In some
applications, the wings are sized to provide the health-
care provider with leverage for breaking apart the sheath
hub 42. The sheath hub 42 and/or the sheath body 40
may comprise two or more portions (e.g. halves) con-
nected by a thin (e.g., frangible) membrane. The mem-
brane can be sized to hold the two or more portions of
the sheath hub 42 and/or sheath body 40 together until
the healthcare provider decides to remove the sheath
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hub 42 from the access device. The healthcare provider
manipulates the wings to break the membrane and sever
one or more portions of the sheath hub 42 into separate
or partially separated pieces.

[0062] Anexample of such asheath is depicted in FIG-
URES 4J and 4K, with some similarities to the previous
sheaths described herein. Sheath 26A can be imple-
mented with other components of access device 20. In
the illustrated embodiment, the sheath 26A is a splittable
or severable sheath. As depicted, the sheath hub 42A
can have two or more tabs 43 that can be gripped by a
user. Tabs 43 can have any of a number of different
shapes and/or surface features to facilitate them being
gripped, and are not limited to the substantially T-shape
shown. Tabs 43 are separable, to allow the splittable
sheath 40A to separate along one or more split lines,
such as splitline 45. The split line 45 can extend through
either or both the sheath hub 42A and the sheath body
40A. Asiillustrated, splitting the sheath 26A along the split
line 45 can separate the sheath 26A into two portions or
halves. The sheath 26A can include similar additional
features described herein for sheath 26. In some embod-
iments, sheath 26A can include similar features that are
also configured to be separable into one or more portions
along split line 45. For example, sheath 26A can have a
separable lip 95A, allowing engagement of sheath 26A
with other elements described above, such as the dilator
24, while allowing separation along split line 45.

[0063] The sheath hub 42A can additionally include
the ridge 47 toward a distal end of the hub. The ridge 47
can facilitate gripping of the hub 42A. In some embodi-
ments, the ridge 47 can receive a tubular or cylindrical
cover that can extend over portions of the sheath, dilator,
and needle (e.g., to protect the distal, tips, or other por-
tions thereof), and engage with (e.g., press onto) the
ridge 47. Ridge 47 can hold the cover in place through
any of a number of engagement methods, such as a
press or snap fit. An embodiment of a cover 91 that can
be used to cover one or more portions of sheath 26A,
needle 22, and/or dilator 24 is shown in FIGURE 4L. It
willbe understood that cover 91 and ridge 47 are optional,
are not limited to use with the splittable sheath 42A of
FIGURES 42J and 42K, and can be implemented in other
embodiments of sheaths described herein. Additionally,
cover 91 does not require ridge 47, and can be secured
(e.g., releasably secured) using a number of different at-
tachment structures.

[0064] FIGURE 5A is a perspective view of the
guidewire section 28 of the embodiment depicted in FIG-
URE 1A. FIGURE 5B is a plan view of the guidewire
section 28 depicted in FIGURE 5A, which preferably in-
cludes the guidewire hub 46. The guidewire hub 46 can
comprise one or more surface features to allow the phy-
sician or healthcare provider to easily grasp or manipu-
late the guidewire hub 46 and/or access device 20. In
the illustrated embodiment, the guidewire hub 46 com-
prises one or more ridges 110. In a pre-loaded state, the
guidewire hub 46 can engage with a locking mechanism
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130 on the track 30 when the guidewire hub 46 is in a
third position 125, described further herein (example third
position illustrated in FIGURE 6A).

[0065] FIGURES 5C and 5D illustrate a perspective
and bottom view, respectively, of an embodiment of
guidewire hub 46. Guidewire hub 46 can have structure
corresponding to a coupling section 290 on track 30
(FIGS. 6A-6D) to releasably connect hub 46 to track 30.
As depicted, the guidewire hub 46 can include areceiving
section 296 that can bein the form of arecess. Therecess
can have a T-shaped cross-section at a proximal end
that can engage with the coupling section 290, as best
depicted in FIGURE 6D. Section 296 can comprise two
tines 302 that terminate with latch projections 298, posi-
tioned further within the recess of the receiving section
296. Referring to FIGURES 5C, 5D and 6D, latch projec-
tions 298 on the guidewire hub 46 can be configured to
receive the base of the coupling section 290 of the track
30. In some embodiments, coupling section 290 can
comprise latch recesses 292 that can interact (e.g. en-
gage) with projections 298 on the receiving section 296
to form a reversible snap-fit between the track 30 and
the guidewire hub 46. In some embodiments, the tines
302 can include bending portions (configured with a thin-
ner cross-sectional shape, or formed from a flexible ma-
terial), that allow the tines 302 to flex (e.g., laterally), to
facilitate the snap-fit. Further, the receiving section 296
can include an end portion or recess 300 in-line with the
provided path provided for the coupling section 290 be-
tween the tines, such that when the latch recesses 292
and projections 298 interengage, a remaining portion of
the coupling section 290 (e.g., an end portion) can also
enter the end recess 300. Thus, the connection between
the track 30 and hub 46 can be further stabilized.
[0066] In some embodiments, the guidewire 44 may
form a close fit with the inside diameter of the needle
body so as to provide a self-aspirating function when re-
tracted. For example, an outside diameter of the
guidewire 44 may be selected to form a close fit with the
needle along the length of the guide wire or along only a
portion of the guidewire 44.

[0067] In some embodiments, a section of the distal
end of the guidewire can have a reduced diameter in
comparison to other sections of the guidewire. The size
and/or shape of such reduced diameter section can be
selected to permit fluid to pass to the fenestration 56 in
the needle body even when the guidewire has been ad-
vanced beyond the distal tip of the needle. The reduced
diameter section of the guidewire does not need to be
configured at the distal-most end of the guidewire, and
can be positioned proximal to the tip or distal-most end
of the guidewire.

[0068] The distal-most end of the guidewire may com-
prise a curved or rounded head to prevent puncturing
tissue during insertion. In some embodiments, the
guidewire can comprise a spring-like or other flexible,
resilient member near the tip or distal head of the
guidewire, to facilitate its insertion into a patient’s internal
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lumen or cavity.

[0069] FIGURE 6A is a perspective view of the track
30 of the embodiment depicted in FIGURE 1A. Figure
6B is a plan view of the track 30 illustrated in FIGURE
6A. FIGURE 6C is a side view of the track 30 illustrated
in FIGURE 6A. As shown in FIGURES 6A-6C, the track
30 in the illustrated embodiment comprises a distal por-
tion 120, a proximal portion 122, a distal locking member
124 that connects the track to the dilator hub 38 (FIGURE
3A), a locking mechanism 128 that inhibits further prox-
imal and distal movement of the needle hub 34 once the
needle hub 34 is slid from the first position 121 to the
second position 123 along the track 30, and a locking
mechanism 130 that allows the guidewire hub 46 to at-
tach to the track 30 when the guidewire hub is in the pre-
loaded state or third position 125. Preferably, the track
is made of polycarbonate material; however, as ex-
plained below, other materials can be used.

[0070] The track 30 may further include a track section
132 of reduced width as shown most clearly in FIGURES
6A and 6B. The reduced width facilitates assembly of the
needle hub to the track 30 (e.g., the engagement of tangs
68 (FIGURE 2F) to track 30). The illustrated embodiment
includes areinforcement element, or rib 133 on the distal
portion 120 of the track 30. The rib 133 provides addi-
tional structural reinforcement between the distal locking
member 124 and the remainder of the track 30.

[0071] Asillustrated in FIGURE 1A, the distal locking
member 124 connects to the dilator 24 and allows the
track 30 to extend proximally from the dilator 24. For ex-
ample, the locking member 124 can comprise two curved
arms 124 that connect to the dilator hub 38 between the
dilator hub lip 77 and the dilator hub base 79. The locking
member 124 limits movement of the track 30 in a distal
or proximal direction relative to the dilator hub 38 but
allows the track 30 to rotate freely around the dilator hub
38.

[0072] Asbestshownin FIGURES 6A and 6B, the lock-
ing mechanism 128 is formed by varying the width of the
track in the region of the second position 123. For exam-
ple, the illustrated embodiment includes a track section
134 of increasing width in the distal direction, a track sec-
tion 136 of reduced width distal to the track section 134
of increasing width, and two finger elements 138. The
two finger elements 138 project from the distal end of the
track section 136 toward the proximal end of the track 30
and flare away from the longitudinal axis of the track 30.
Track 30 can also comprise a rib or support structure
135, similar torib 133, that can span and reinforce locking
mechanism 128.

[0073] FIGURE 6D is an enlarged view of a portion of
the embodiment depicted in FIGURE 6B. As depicted,
the third position 125 can include the releasable coupling
or locking mechanism 130 that can engage with the
guidewire hub 46 (e.g., FIGURES 5A-5D). The locking
mechanism 130 is formed by a clip, clasp or other struc-
ture that engages with a portion of the guidewire hub or
with a portion of the track 30 when the guidewire hub is
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in the third position. Some or all of the engagement struc-
ture may be part of the track 30, be part of the guidewire
hub, or be split between the track 30 and guidewire hub.
[0074] The coupling mechanism 130 can include a
coupling section 290 formed from a T-shaped projection
extending from the track 30. The T-shaped projection
can additionally include two latch recesses 292, on each
side of its base, generally toward a distal end of the cou-
pling section 290. Coupling section 290 and latch recess-
es 292 can engage with corresponding components on
guidewire hub 46, such as receiving section 296 and pro-
jections 298, respectively, as described further above
(FIGURES 5C and 5D).

[0075] Insome embodiments, the track 30 can include
a grip projection 294. The grip projection 294 can extend
downward from the track 30, opposite from the coupling
section 290. As depicted, the grip projection 294 can be
generally circular, but other structures and shapes are
possible. Grip projection 294 can include ridges or other
surface features to assist in its grasp by a user. Advan-
tageously, the grip projection 294 can allow an operator
of the access device to hold the proximal end of the track
30 in a pistol-type grip. For example, a ring finger or mid-
dle finger can be positioned around the grip projection
294 to contactit on the distal side. The thumb of the same
hand can then be placed on the proximal end of a
guidewire hub 46 when hub 46 is coupled to track 30 in
the third position 125. The thumb can then easily apply
pressure to move the hub 46 off of the coupling section
290 and out of the third position 125. Further, similar grip
projections can be applied to other elements, such as a
needle. Applying a grip projection to the needle can, for
example, allow a needle to be easily gripped and moved
along a track as described herein

[0076] Intheillustrated embodiment, the lockingmech-
anism between the needle hub and the dilator resides on
the proximal side of the dilator hub. In other embodi-
ments, however, the locking mechanism can be disposed
atotherlocations as well. In some embodiments, the lock-
ing mechanism can comprise a stop or additional sup-
porting structure to further support and/or control the
movement of a hub or other component on track 30.
[0077] FIGURE 7A is an enlarged plan view of the ac-
cess device of the embodiment depicted in FIGURE 1A
pre-loaded with the guidewire. FIGURE 7B is a side view
of the embodiment depicted in FIGURE 7A. FIGURE 7C
is a cross-sectional view of the embodiment depicted in
FIGURE 7A. FIGURE 7D is a proximal end view of the
access device 20 of FIGURE 7B viewed along line 7D-
7D. In this pre-loaded state, the guidewire hub 46 is
locked to the track 30 when the guidewire hub 46 is lo-
catedinathird position 125. In this position, the guidewire
hub 46 can be secured to the track 30 with locking mech-
anism 130. In the depicted embodiment, the locking
mechanism 130 can arrest unintended rotational and ax-
ial movement of the guidewire 44 at least in the proximal
direction when the guidewire hub 46 is in the third position
125. Further, movement in the distal direction can be
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resisted until a user, such as a healthcare provider, dis-
engages the guidewire hub 46 from the track 30 to allow
distal movement of the guidewire through the access de-
vice 20. Notably, as discussed further herein, other ele-
ments can attach to the track 30 such as the dilator hub
38, and further elements can attach thereto. Thus, se-
curement of the guidewire 40 to the track 30 can further
arrest the guidewire to other elements of the access de-
vice 20.

[0078] In the preloaded-state illustrated in FIGURES
7A-7C, the needle hub 34 is locked to the dilator hub 38
when the needle hub 34 is in the first position 121. In
embodiments with both needle and dilator fenestrations,
in the locked position, the openings or fenestrations in
the needle and dilator are in register or in alignment with
each other. When locked, the needle 22 and the dilator
24 are inhibited from at least unintentional rotational and
axial movement relative to each other. Further, as dis-
cussed herein, the dilator 24 (e.g., by way of its hub 38)
can attach to the track 30. Thus, locking between the
needle hub 34 and the dilator hub 38 can secure the
needle 22 to other elements of the access device.
[0079] Inthe pre-loaded state, the dilator hub 38 is se-
cured to the sheath hub 42. This can inhibit at least un-
intentional rotational and axial movement between the
dilator 24 and the sheath 26. In embodiments where the
sheath hub 42 and the dilator 24 have only a luer slip
connection, the dilator 24 and sheath hub 42 may rotate
relative to each other. However, such rotation (and other
movement) can be still be resisted, for example, by op-
tional frictional forces in the luer slip connection. Further,
the sheath hub 42 can attimes be fixed to other elements
of the access device 20, such as the guidewire 40, in
manners similar to those described above.

[0080] FIGURE 8A is a plan view of the embodiment
depicted in FIGURE 1A that illustrates an operational
step of one method of using the access device 20. FIG-
URE 8B is an enlarged plan view of the portion of the
embodimentillustrated in FIGURE 8A which is circled by
line 8B-8B. FIGURES 8A and 8B depict the needle body
32 of the access device 20 inserted into a vessel 148,
such as a vein or artery. While the described method
refers to vascular access, the access device 20 also can
be used to access and place a catheter or sheath into
other locations within a patient’s body (e.g., for draining
an abscess) and for other purposes.

[0081] FIGURE 8Cis an enlarged plan view of the por-
tion of the embodiment illustrated in FIGURE 8B which
iscircled by line 8C-8C. FIGURE 8D is an enlarged cross-
sectional view of the embodiment depicted in FIGURE
8C along line 8D-8D. FIGURE 8E is an enlarged cross-
sectional view of the embodiment depicted in FIGURE
8C along line 8E-8E. FIGURES 8C-8E illustrate an em-
bodiment of this mode of the access device, wherein a
channel is formed between the needle and the dilator, to
allow, for example, blood to flow during a blood flash.
Referring to FIGURES 8C-8E, the needle body 32 in-
cludes one or more fenestrations 56 that allow blood to
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flow through the sidewall of the needle body 32 and into
a space between the needle body 32 and the dilator shaft
36. One or more optional ridges 176 (e.g., tworidges 176
extending from the dilator shaft 36 are shown in the illus-
trated embodiment) can extend between the needle body
32 and the dilator shaft 36. The ridges 176 can define
the sides of at least one channel 256 extending along a
length of the needle body 32. In some embodiments ad-
ditional channels 256 can be formed with additional ridg-
es or other features. In some embodiments, the ridges
176 can include longitudinal gaps, to allow circumferen-
tial or transverse flow between adjacent channels formed
by the ridges 176. In other embodiments channels 256
can be formed with a protruding ridge, or without a pro-
truding ridge such as with a depression(s) or with a con-
centric gap. Channel 256 can be formed with protruding
ridges (as shown) or non-protruding recessed grooves
or flowpaths on the inner surface of the dilator shaft 36
and/or the outer surface of the needle body 32. Channel
256 can be formed without protruding ridges and/or
grooves, and can simply comprise the annular space
formed between needle body 32 and dilator shaft 36.
Although the channel 256 is depicted as straight, it can
also form other patterns such as a helix or another shape
wrapping about the access device. Further, where mul-
tiple channels are present they can form intersecting hel-
ices, parallel helices, or other patterns. In other embod-
iments, a distance between the needle body 32 and a
dilator shaft 36 (e.g. where the inner diameter of the di-
lator shaft exceeds the outer diameter of the needle body)
can generally define a space, or a generally annular
space, similar to the space created by the channels 256.
[0082] As best shown in FIGURE 8F, the needle hub
34 can include one or more venting grooves 175. As de-
picted, the venting grooves 175 are on the luer connec-
tion 64, but in other embodiments they can be located
on the needle body 32, on the dilator shaft 36, pass
through the needle hub 34, pass through dilator hub 38,
or take some other path. The venting grooves 175 can
provide communication between the channels 256 (or
similar spaces; FIGURES 8C-8D) and the ambient at-
mosphere. The luer connection 64 can be configured to
cooperate with the dilator hub 38 to form a substantially
liquid tight seal, such that a substance can only escape
through the venting grooves 175. In embodiments where
the venting grooves 175 do not extend radially, a gener-
ally radially extending side 180 of the needle hub 34 can
be configured to rest far enough apart from a correspond-
ing face 200 of the dilator hub 38 to allow air to pass
between them, from the venting grooves 175.

[0083] Insome embodiments, the venting grooves 175
can form a passage sufficiently small in cross-sectional
areato allow the escape of gases (e.g., air) tothe ambient
atmosphere while hindering the escape to the ambient
atmosphere of body liquids (e.g., red blood cells) with
high molecular sizes, viscosities, or surface tensions.
Further, in some embodiments multiple such passages
can be provided, allowing adequate air ventilation despite
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small cross-sectional passages.

[0084] In other embodiments, the small cross-section-
al area of the passage can be provided between two op-
posing surfaces of the dilator hub 38 and the needle hub
34. For example, at least a portion of the venting groove
175 on the needle hub 34 can be configured to receive
a generally correspondingly shaped venting surface on
the dilator hub 38 without entirely blocking the venting
groove. The resulting passage between the surfaces of
the needle hub 34 and the dilator hub 38 thus define at
least a region of relatively small cross-sectional area to
permit air flow but restrict the flow of bodily fluids.
[0085] While the venting structure is depicted as
grooves 175 in the illustrated embodiment, other struc-
tures can perform similar functions. For example, a single
reduced space location between the needle body 32 and
the dilator body 34 can permit the escape of air while
inhibiting the flow of blood proximally beyond the reduced
space location. Similarly, a labyrinth passage can be dis-
posed between the ambient atmosphere and the flash-
back space (the space between the needle and dilator),
such that gases can escape relatively quickly, but fluids
would advance through the passage to slowly to escape
during use of the access device 20.

[0086] In other embodiments, one or more of the vent-
ing grooves 175 can be filled at least in part by a porous
material that permits gases to flow through the material
butinhibits the passage of a body fluid (e.g., blood). Such
material can be integrally formed into the needle hub 34
or dilator hub 38 such that the material and the hubs are
unitary. The material can then comprise any portion of
the length of the venting grooves 175. In other embodi-
ments the material can be placed into the venting grooves
175 or a receptacle in communication with the groove(s).
When the material is placed into the groove 175, the
groove can include a receiving portion such as a groove
notch configured to receive the porous material, such as
thatdisclosedin PCT International Patent Application No.
PCT/US2011/024097, filed February 8, 2011, previously
incorporated by reference in its entirety herein. One or
more of the vent passages in other embodiments can be
entirely formed by such porous material. Suitable porous
materials include, but are not limited to a porous polymer
such as HDPE, UHMWPE, PP, PTFE, PVDF, EVA, PE,
Nylon, and PU, of pore size approximately 2.5 microns.
In further embodiments, a combination of pore volume
and pore size can be chosen to allow passage of gases
(such as air) but inhibit the passage of body fluids (such
as blood).

[0087] In further embodiments, the venting passages
can be tubes defined solely by either the needle hub 34
or the dilator hub 38. For example, the channel 256 can
lead to an opening in the needle hub 34. This opening
can include any of the characteristics discussed above
to control the passage of gases and fluids. The opening
can thus allow the escape of gases (e.g. air) through the
needle hub 34 to the ambient atmosphere while inhibiting
the passage of body fluids (e.g. blood). In other embod-
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iments, a similar venting passage can be a tube defined
solely by the dilator hub 38. It will be clear from the dis-
closure herein that a variety of passages (e.g. venting
grooves 175, tubes, porous material, etc.) can be used
to allow the escape of gases (e.g. air) to the ambient
atmosphere while inhibiting the escape of body fluids
(e.g. blood).

[0088] In another embodiment, the venting passages
can be within the dilator shaft 36 and the sheath body
40. For example, a venting hole or a patch of venting
material can be provided in each of the dilator shaft 36
and the sheath body 40. In some embodiments these
venting structures can overlap, allowing gases to pass
directly from one to the other. In other embodiments,
these venting structures can be positioned some dis-
tance away from each other, in which case a channel or
groove similar to those in FIGURE 8F can be provided
between the dilator shaft 36 and the sheath body 40 to
bring the venting structures into communication. These
venting structures can be provided proximal from the fen-
estration 56 in the needle body 32.

[0089] The dilator shaft 36 in this embodiment can
have no fenestration and can be generally continuous.
The dilator shaft 36 can thus radially close the channel
256 (or similar space). In similar embodiments the same
functionality can be accomplished with ridges in the di-
lator shaft 36 cooperating with an otherwise generally
continuous needle 32 including a fenestration 56. The
dilator shaft 36 can be formed of a translucent material
in the entirety, or alternatively be translucent in at least
the region adjacent the channel 256. The sheath body
40 can be similarly formed of a translucent material. In
other embodiments, the material of the dilator shaft 36
or the sheath body 40 can be transparent instead of only
translucent. In further embodiments, the material can be
only partially translucent both spatially and temporally.
Spatially, the material of the dilator shaft 36 and/or the
sheath body 40 can be translucent near the channel 256,
allowing visual confirmation of e.g. blood flash-back.
Temporally, the visual characteristics of the material can
change upon entry of abody fluid (e.g. due to temperature
change or molecular interaction). The material can thus
become translucent upon entry of a body fluid, or in other
embodiments change color or provide some other visual
indication.

[0090] In other embodiments, the channel 256 can be
formed by having one complete ridge on the inner surface
ofthe sheath and one complete ridge on the outer surface
of the dilator. In other embodiments, the inner surface of
the sheath can have tworidges that run 50% of the length
of the channel 256 and the outer surface of the dilator
can have two ridges that run the remaining 50% of the
channel 256.

[0091] The sheath body 40, as noted previously, is
preferably made partially or completely from clear, semi-
opaque, translucent, or transparent material so thatwhen
blood flows into the needle body 32, (1) through the nee-
dle side opening 56, and (2) into a channel 256, the phy-
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sician or healthcare provider can see the blood through
the sheath body 40 and the dilator 24. In some modes,
the channel 256 is formed between the needle body 32
and the dilator shaft 36 and defined by one or more ridges
176 on the needle body 32. In some modes, the channel
256 is formed within a wall of the dilator shaft 36 with the
dilator shaft 36 preferably comprising a transparent ma-
terial. Blood will indicate to the physician or healthcare
provider that the bevel tip 54 of the needle body 32 has
punctured a vessel 148.

[0092] The channel 256 can have an axial length that
is almost coextensive with the length of the sheath 26
and/or dilator 24. In other embodiments, the channel 256
can be significantly smaller than the elongated channel
256 just described. For example, but without limitation,
the channel 256 can be disposed within a distal, mid
and/or proximal portion(s) of the dilator shaft 36. The
channel 256 alternatively can have a linear, curved or
spiral shape along an axial length of the dilator shaft 36
or can be formed by a plurality of such shapes. The chan-
nel 256 may have various thicknesses and span angles.
The thickness of the channel 256 can range from almost
close to zero to 0.010 inches. Preferably, the channel
256 has a thickness of about 0.0005 to about 0.003 inch-
es. More preferably, the channel 256 can have a thick-
ness of about 0.001 inches to about 0.002 inches. The
channel 256 can have a span angle ® about the axis of
the dilator 24 of about 30 degrees to about 210 degrees
or more, but preferably less than 360 degrees. More pref-
erably, the channel 256 can have a span angle @ of about
60 to 150. In the illustrated embodiment, the channel 256
spans 120 degrees. The thickness and span angle ® can
be chosen so as to optimize the capillary action that oc-
curs within the channel 256 as fluid (e.g., whole blood)
enters the channel 256 as may further be selected based
on the expected pressure in the body cavity and viscosity
of the liquid. Various graphs of test data illustrating how
quickly afluid is drawn up the surfaces of a channel within
an access device are disclosed in PCT International Pat-
ent Application No. PCT/US2011/024097, filed February
8, 2011, previously incorporated by reference in its en-
tirety herein.

[0093] The shape of the channel 256 described above
and the resulting capillary action was optimized for use
with whole blood as opposed to other fluids having a dif-
ferent viscosity than whole blood (e.g. leukocytes, pus,
urine, plasma). However, the shape of the channel 256
is not limited to the disclosed shape and may be opti-
mized for draining other liquids, such as pus. Further, the
shape of the channel 256 described above was optimized
for peripherally located vessels where the pressure in
the vessel enhances the capillary action and resulting
blood flash as well as for vessels located in the regions
where the pressure may be low. For example, in the tho-
rax region of the body, the expected pressure in the veins
may be lower than in a peripherally located vein when
the patient breathes. A different size of the channel for
use of the access device 20 in other regions of the body
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may be employed taking into account the expected pres-
sure within the vessel or body cavity.

[0094] The access device described herein can in-
clude one or more surface coatings or treatments applied
to one or more of its surfaces. For example, in some
embodiments, a surface treatment or coating can be ap-
plied to one or more of the interior of the dilator shaft 36
(e.g., inner surface 152), the exterior of the needle 32
(e.g., outer surface 154), the inner surface of the needle
body 32, an outer-surface 160 of the dilator shaft 36, an
inner surface 158 of the sheath body 40, an outer surface
of the sheath body 40 and/or the guidewire 44. These
surfaces can be coated with a surface treatment individ-
ually, or in combination with each other, depending on
the desired effect. A variety of surface coatings or treat-
ments can be implemented, such as surfactants, lubri-
cious coatings, and/or coatings with desired hydrophilic
and/or hydrophobic properties.

[0095] In some embodiments, it may be preferable to
coat both the outer surface 154 of the needle body 32
and an inner surface 152 of the dilator shaft 36 with a
surfactant or other material that promotes or enhances
progression of a body fluid through the channel 256. In
the aforementioned embodiments that include a channel
positioned between a dilator shaft and a sheath body,
the surfactant or other flow-enhancing material can be
supplied on the inner surface of the sheath and the outer
surface of the dilator. However, in some embodiments it
may be preferable to only coat one of these two surfaces.
For example, the flow-enhancing material can be applied
solely to the outer surface of the needle, solely to the
inner surface of the dilator, or solely to the inner surface
of the needle. A surfactant or other flow-enhancing ma-
terial can ease the passage of a fluid through spaces
within the access device, accelerating flashback and fa-
cilitating the progression of blood through the needle,
dilator, and/or sheath. One example of a surfactant that
can be used is Lutrol 68 ™, commercially available from
BASF™: other surfactants can also be used. In some
embodiments, a hydrophilic material can be implement-
ed to provide similar enhanced capillary action.

[0096] Using the aforementioned surfactant, hy-
drophilic material, and/or other flow-enhancing material
allows smaller needles, dilators, and/or sheaths to be
used while still allowing blood to travel through said piec-
es with sufficient speed to indicate to an operator that
the needle has entered the vessel or drainage site. No-
tably, in most embodiments a body fluid will pass through
the needle, and thus in most embodiments it can be de-
sirable to apply a surfactant or other flow-enhancing ma-
terial to the interior surface of the needle.

[0097] In some embodiments, a lubricious coating or
surface treatment, such as some hydrophilic substances,
can be applied to the outer surface of the sheath 26 to
act as a lubricant to ease insertion of the sheath 26 into
a patient. Such lubricious coatings can be implemented
individually, or in combination with the aforementioned
flow-enhancing materials, and can be used on the same
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or different components of the access devices described
herein. For example, lubricants or lubricous coatings can
be used on the exterior of the sheath 26 and/or the outer
surface of the sheath can be formed of a lubricous ma-
terial. Additionally, the sheath 26 can be coated or formed
with agents (e.g., heparin), which elute from the sheath,
to facilitate the clinical application of the access device
20. In one example, the outer surface of the sheath 26
can include a coating of silicone, such as Dow Corning
360 Medical Fluid, 12,5000 CST™, commercially avail-
able from Dow Corning.

[0098] Additional or alternative surface treatments or
coatings can be used, for example, to slow or inhibit flash-
back and fluid flow within one or more components of the
access device. Such flow-inhibiting substances (e.g.,
suppressors or decelerants) can be implemented indi-
vidually, or in combination with the aforementioned flow-
enhancing materials and/or lubricious materials, and can
be used on the same or different components of the ac-
cess devices described herein. For example, a flow-in-
hibiting coating may be implemented to prevent the ac-
cess device from falsely indicating a blood flash through
contactwith capillaries prior to the access device entering
an artery or vein. Some hydrophobic substances can im-
plemented to act as a flow-inhibiting coating.

[0099] In some embodiments, sheath 26 (e.g., sheath
body 40) can comprise a material with sufficient flexibility
to facilitate the insertion of sheath 26 into a patient. In
some embodiments, sheath body 40 can comprise a ma-
terial that varies in flexibility, depending on the environ-
ment to which it is exposed. For example, sheath body
40 can comprise a material that varies in flexibility and/or
rigidity based upon the level of moisture to which sheath
body 40 is exposed. In a preferred embodiment, sheath
body 40 comprises a material that comprises a reduced
rigidity upon exposure to moisture. In such embodiments,
during the insertion of sheath body 40 into a patient,
sheath body 40 can absorb moisture from the body of a
patient or from other moisture sources, and in response,
reduce its rigidity. Such reduced rigidity can increase
comfort to the patient, and/or reduce the likelihood of
injury or tissue damage to the patient during the insertion
and use of sheath 26. For example, when a fluid is in-
jected through a substantially rigid tube, the tube can
respond to this pressure by creating an oscillatory whip-
ping motion. Reducing the rigidity of the sheath body 40
can reduce the strength of such motion during injection
or other fluid transfers.

[0100] FIGURE 8l is a cross sectional view of the em-
bodiment depicted in FIGURE 8C along a line 81-8I distal
of fenestration 56. In this region of the illustrated access
device 20, the sheath body 40 is coaxially positioned to
minimize an annular space 157 between the needle body
32 and the dilator shaft 36 while still allowing relative
movement of the needle body 32 and the dilator shaft
36. The inner surface 152 of the dilator shaft 36 need
not, though it can, lie directly against the outer-surface
154 of the needle body 32. The annular interface 157
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between the outer-surface 154 of the needle body 32 and
the inner surface 152 of the sheath dilator shaft 36 may
be reduced in this region to inhibit the distal flow of blood
or its constituents (or other fluids) from the opening 56
in the needle body 32.

[0101] Continuing to refer to FIGURE 8I, the dilator
shaft 36 can have an inner diameter d1 in a portion distal
from the fenestration 56 (FIGURE 8C). Further, needle
body 32 can have an outer diameter d2. In some embod-
iments, d1 can be less than d2; this can provide a number
of advantages. For example, the interference fit of the
dilator shaft 36 on the needle body 32 can put the dilator
shaft 36 under a radial or hoop load. This loading can
increase the strength of the dilator shaft 36 in an axial
direction. The increased strength tends to reduce flaring,
crimping or buckling of the material at the distal tip of the
dilator when inserting the dilator through tissue (e.g.,
skin, muscle and/or vascular wall). For example, as the
needle body 32 and dilator shaft 36 pass through skin
(without the use of a skin nick) the dilator can withstand
axial forces that may otherwise deform the distal tip of
the dilator. In some embodiments, this could cause a
dilator to bunch, fold, or curl upon itself, increasing its
cross-sectional area at said bunch or fold and inhibiting
its functionality as a dilator. In other words, the deformed
dilator becomes too difficult to insert into the patient. Pro-
viding the dilator with a smaller inner diameter d1 can
increase the strength of the dilator, inhibiting the occur-
rence of such deformations. Advantageous ranges of the
inner diameter of a dilator shaft with respect to the outer
diameter of a needle are disclosed in PCT International
Patent Application No. PCT/US2011/024097, filed Feb-
ruary 8, 2011, previously incorporated by reference in its
entirety herein.

[0102] FIGURE 9A is a side view of the embodiment
depicted in FIGURE 1A that illustrates a further opera-
tional step of the access device 20. FIGURE 9A depicts
the guidewire 44 of the access device 20 advanced in a
distal direction into a vessel 148. This can be achieved
by advancing guidewire hub 46 from the third position
125 in a distal direction. The guidewire hub 46 is then
locked to the needle hub 34 when the needle hub 34 is
in the first position 121.

[0103] FIGURE 9B is an enlarged side view of the por-
tion of the embodiment illustrated in FIGURE 9A which
is circled by line 9B-9B. FIGURE 9C is a cross-sectional
side view of the embodiment depicted in FIGURE 9B.
FIGURE 9C illustrates the locking mechanism between
the guidewire hub 46 and the needle hub 34. Preferably,
the guidewire hub 46 is configured to mechanically fitand
releasably or irreversibly interlock with the needle hub
34. The guidewire hub can lock onto the needle hub 34
in any of a number of ways, including the various locking
mechanisms described herein for other components of
access device 20. In the illustrated embodiment, the
guidewire hub 46 can lock to the needle hub 34 via cor-
responding threaded elements 47, positioned, for exam-
ple, on an inner surface of guidewire hub 46 (FIGURE
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9C). PCT International Patent Application No.
PCT/US2011/024097, filed February 8, 2011, previously
incorporated by reference in its entirety herein, and PCT
International Paten Application No.
PCT/US2009/037198, filed March 13, 2009, and incor-
porated by reference in its entirety herein, disclose ad-
ditional locking mechanisms, including a nub on the inner
surface of a guidewire hub that engages with a groove
on the lip of a needle hub 46.

[0104] FIGURE 10A is a side view of the embodiment
depicted in FIGURE 1A that illustrates another opera-
tional step of the access device 20. FIGURE 10A depicts
the dilator shaft 36 and the sheath body 40 advanced in
a distal direction into a vessel 148. This can be achieved
by releasing the dilator hub 38 from the needle hub 34
and advancing the dilator 24 and sheath 26 in a distal
direction relative to the needle hub 34 along the guidewire
and needle. FIGURE 10A further illustrates the proximal
movement of the needle 22 and guidewire section 28
relative to the dilator 24 and the sheath 26. The needle
hub 34 will lock to the track 30 when the needle hub 36
reaches the second position 123.

[0105] FIGURE 10B is an enlarged bottom view of the
portion of the embodiment illustrated in FIGURE 10A
which is circled by line 10B-10B, and with handling por-
tion 59 not shown for clarity. As depicted in FIGURE 10B,
the needle hub 34 locks onto the track 30 via the locking
mechanism 128 in the second position 123. The needle
hub tangs 68 slide in a proximal direction over the track
fingers 138 and the tangs 68 can lock into place between
the track fingers 138 and the track section of increasing
width 134. This configuration hinders and, in some em-
bodiments substantially irreversibly prevents axial move-
ment of the needle body 32 at least in the distal direction
when the needle hub 34 is in the second position 123. In
the illustrated embodiment, the locking mechanism 128
hinders the needle hub 34 from moving in either the prox-
imal or distal directions once engaged. Furthermore, the
distal tip 54 of the needle 22 is drawn into the dilator 24
to sheath the distal tip 54 when the needle hub 34 is in
the second position 123. Thus, this locking mechanism
128 inhibits the bevel tip 54 disposed on the distal portion
50 of the needle body 32 from being advanced beyond
the distal end of the dilator shaft 36 once the dilator shaft
36 has been advanced over the needle body 32 during
use. The dilator shaft 36 thus sheaths the sharp bevel
tip 54 of the needle body 32 to inhibit accidental needle
sticks from occurring.

[0106] FIGURE 11Ais a side view of the embodiment
depicted in FIGURE 1A that illustrates the final opera-
tional step of the access device 20. FIGURE 11A illus-
trates the removal of the guidewire 44 and the dilator
shaft 36 from the vessel leaving the sheath body 40 prop-
erly inserted within the vessel 148. FIGURE 11B is an
enlarged plan view of the portion of the embodiment il-
lustrated in FIGURE 11A which is circled by line 11B-
11B. As clearly shown in FIGURE 11B, the distal end of
the dilator shaft 36 and the guidewire 44 extend beyond
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the sharp bevel tip 54 of the needle body 32 to inhibit
accidental needle sticks from occurring.

[0107] As described further herein, the access device
includes a fluid flash-back space defined between the
shaft of the needle and the shaft of the dilator (e.g., FIG-
URES 8C-8E). In this mode, the flash-back space pref-
erably vents to the atmosphere and more preferably
vents independent of the sheath. In particular, as de-
scribed above, a vent passage can be formed through
the dilator, through the needle, or between the dilator and
the needle.

[0108] In even further embodiments, the venting can
be provided atleast partially through aninsert 51 between
a dilator hub 38 and needle hub 34, as best shown in
FIGURES 12A, 12B. In some embodiments, an addition-
al piece such as the insert 51 can facilitate the provision
of certain desirable dimensions, materials, and other de-
sign features that might not be otherwise possible or eco-
nomical. For example, in the embodiment discussed
above regarding FIGURES 8C-8E, it may be desirable
for a middle portion of the dilator shaft 36 to have aninner
diameter substantially larger than the outer diameter of
the needle body 32 near a needle fenestration. This dif-
ference in diameters can create a space that allows a
body fluid to flow between the two (such as in the channel
256) from the fenestration. However, as will be discussed
above, in some embodiments it may also be desirable to
provide the dilator shaft 36 with a smaller inner diameter
near the dilator’s distal tip. In further embodiments (such
as those described above) it may be desirable to provide
aproximal portion of the dilator 424 that also has a smaller
diameter to hinder the flow of a body fluid such as blood
proximally while still allowing the venting of gases. As
discussed above, this venting can facilitate the drawing
of a body fluid into the space, cavity, or channel. How-
ever, it may be difficult to manufacture a dilator 24 with
small inner diameters at its proximal and distal ends, and
a large inner diameter in a middle portion.

[0109] The embodiment depicted in FIGURES 12A-
12C provides venting with the assistance of an insert 51.
The insert 51 can be disposed within a proximal opening
107 of the dilator hub 38. The proximal opening 107 can
be configured to also receive a distally protruding portion
109 of the needle hub 34, as described in similar embod-
iments above (e.g., the portions forming a luer fitting be-
tween the needle and dilator hubs). In some embodi-
ments the insert 51 can be press-fit into the dilator hub
34, while in other embodiments it can be loosely slid onto
the needle body 32 (e.g., prior to combination with the
dilator 424).

[0110] As best depicted in FIGURE 12C, the insert 51
defines a through-hole 101 that can slidingly receive the
needle 22 (or another needle described herein), e.g.
along the needle body 32. Further, as depicted, the insert
51 can be substantially circular, or donut-shaped, allow-
ing flexibility in its rotational position within the dilator hub
38. However, in other embodiments the insert 51 can be
rotationally fixed within the dilator hub 38, i.e., with a non-
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circularinsertand a corresponding non-circular receiving
portion in the dilator hub 38.

[0111] Even further, the insert 51 can have particular
dimensions to facilitate the release of gases while hin-
dering the release of body fluids. For example, the diam-
eter of the insert’s through-hole 101 can be only slightly
greater than the outer diameter of the needle body 32,
creating a space or gap (not shown) between insert 51
and needle body 32, the gap sized to allow the release
of gases but hinder the release of a body fluid. As best
shown in FIGURES 12A, 12B, the gases can then flow
proximally within the gap between insert 51 and needle
body 32 and enter a space 107, 108 between the needle
hub 34 and the insert 51 within the receiving portion or
opening 107 of the dilator hub 38. From this space, the
gases can then proceed to the ambient atmosphere in a
passage 111 defined between the needle hub 34 and the
dilator hub 38. Notably, although in some embodiments
the needle hub 34 and the dilator hub 38 can connect via
aluer connection that may prevent the passage of gases,
additional mechanisms known in the art or described
herein can also attach the two hubs. For example, in the
depicted embodiment the needle hub 34 can include
latch element 66 that can releasably hook to a ledge por-
tion or lip 77 of the dilator. Thus, components that might
otherwise form a luer connection between the two hubs
can also be sufficiently separated to allow the escape of
gases without compromising a connection between the
hubs.

[0112] Further, the outer edge of the insert 51 can be
shaped to substantially match the receiving portion of the
receiving portion of the dilator hub 38 to form a seal be-
tween the two that at least hinders the escape of a body
fluid therethrough. In some embodiments, a taper 105
within the dilator hub 38 (also used for a luer connection
with a needle, as discussed above) can facilitate a seal
between the insert 51 and the dilator hub. In some em-
bodiments, the seal between the outer edge of the insert
51 and the receiving portion 107 of the dilator hub 38 can
also be impermeable to gases, forcing their passage
through the through-hole 101, as described above.
[0113] During assembly, when the insert 51 is inserted
into the dilator hub 38, the insert can sometimes enter
slightly off-angle from the receiving portion and thus be
stuck slightly askew. Due to the size of the pieces and
the depth of the receiving portion 107, it may be difficult
to detect when the insert 51 is askew. Thus, the insert
51 can be configured to provide tolerances for such off-
angle insertion. For example, as depicted the through-
hole 101 can include a proximally-tapered portion 102
(FIGURE 12C). The proximally tapered portion 102 can
help preserve a venting space between the needle body
32 and the insert 51 through which gases can escape
but the escape of a body fluid can be hindered.

[0114] The insert 51 can also include a proximally pro-
jecting portion depicted as a ridge 103 along its proximal
face, which can be of particular relevance as shown in
FIGURE 12B. For example, if the insert 51 is askew, it
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may not completely insert into the dilator hub 38, leaving
a gap 106 between the insert 51 and a distal portion of
dilator hub 38 within opening 107, as depicted in FIGURE
12B. Gap 106 could allow the insert 51 to come into con-
tact with the needle hub 34, potentially forming a seal,
preventing the escape of gases through the insert's
through-hole 101. Thus, in some embodiments, the insert
can also include a ridge 103 with one or more grooves
104. The needle hub 34 can contact the ridge 103 before
contacting the rest of the proximal end of the insert 51,
preserving a space therebetween. The one or more
grooves 104 provide an opening or channel in the ridge
103 for gases to pass through, to the passage 111 be-
tween the hubs 34, 38. In the depicted embodiment, more
than one groove can be provided to advantageously al-
low gases to pass through in multiple directions. Thus, if
sealing contact between the insert 51 and the needle hub
34 is made on one side, gases can still escape on the
other side.

[0115] Inother embodiments, the proximally projecting
portion on the insert 51 can take other forms. For exam-
ple, in some embodiments the insert 51 can have one or
more distinct projections to maintain separation from the
needle hub 34. In further embodiments, the insert 51 can
include one or more grooves that allow the escape of
gases despite contact with the needle hub 34. Even fur-
ther, in some embodiments similar structures can be pro-
vided on the needle hub instead of or in addition to the
structures on the insert.

[0116] The passages described herein that allow ven-
tilation of gases and that may inhibit passage of a liquid
such as blood (e.g., passage 111, groove 104) may be
sized to filter blood or other liquid or may include a filter
or other. For example, the sheath or dilator itself may
include one or more passages in the form of small open-
ings, pores or porous material. Depending on the size of
the one or more passages and the expected size of the
fluid molecules and formed elements (e.g. red blood
cells), the one or more small openings, pores or porous
material in the sheath can form a porous vent that allows
air to pass yet retain blood.

[0117] FIGURES 13A-13C depict another embodi-
ment of a dilator 24B that includes additional elements
to enhance the fluid flash-back feature of the access de-
vice 20. One additional element involves at least one
wiper or seal that interacts with a needle (e.g., the needle
22 described in connection with the embodiment illus-
trated in FIGURES 1-7 above) about which the dilator
24B is coaxially disposed to inhibit fluid uptake thorough
a space occurring between the needle exterior (e.g., nee-
dle exterior surface 154 of FIGURE 8D) and the dilator
interior (e.g., dilator interior surface 152 of FIGURE 8D).
The seal feature can be incorporated into any of the pre-
viously described embodiments of the access device 20,
along with or separate from the other elements depicted
in FIGURES 12A-12C. For example, the seal feature can
have a smaller inner diameter and be on a dilator body
associated with the dilator hub 38 depicted in Figures
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12A-12C. While the illustrated embodiment describes
this additional element in connection with a single seal,
the dilator can include multiple seals located along the
length of the dilator. Such seals can be located in series
to the proximal side of the dilator fenestration and/or the
needle fenestration. Additional seals can be located on
the distal side of such fenestration as well in some em-
bodiments; however, in the illustrated embodiment, the
seal is depicted to the proximal side of both the dilator
and needle fenestrations.

[0118] With reference to FIGURES 13A and 13C, the
dilator 24B includes a sealing portion 250 that lies slightly
proximal of a fenestration 56 on the needle body 32 when
the dilator 24B is disposed within the needle body 32
(see, e.g., FIGURE 8C). The sealing portion 250 is de-
picted as an inward protrusion that creates a narrowed
region in the interior of the dilator 24B. At this sealing
portion 250, the dilator 24B can form a seal with a needle
(not shown) to separate the space between the dilator
24B and the needle into proximal and distal sections each
lying to one side of the seal. One potential result is that,
inembodiments where afluid is intended to advance from
the needle bore to a space between the needle body 32
and the dilator 24B (e.g., as described in connection with
the embodiment illustrated in FIGURES 8C-8E above),
fluid leakage into the proximal space between the dilator
24B and the needle is reduced, as the body fluid is in-
hibited from passing proximally beyond the sealing por-
tion 250. Thus, flow can be further directed into the chan-
nel 256 between the needle body 32 and the dilator (e.g.,
dilator 24; FIGURES 8D-8E) to hasten viewing of a flash-
back response. Further, in some embodiments the seal-
ing portion 250 can serve as a wiper, removing fluid (e.g.,
blood) from the surface of the distal portion of a needle
as it is retracted into the dilator 24B. The one or more
sealing portions 250 can also provide radial support be-
tween dilator 24B and needle body 32, increasing the
axial strength of the dilator shaft 36, providing advantag-
es substantially similar to the configurations (e.g., diam-
eters) of needle body 32 and dilator shaft 36, described
further herein with reference to FIGURE 8.

[0119] The sealing portion 250 can take a variety of
cross-sectional shapes, including triangular (an example
of which is illustrated in FIGURE 13C), rounded or rec-
tangular. In the illustrated embodiment depicted in FIG-
URE 13C, the sealing portion 250 has a generally trian-
gular cross-sectional shape formed in part by a tapering
surface 252 that slopes inward preferably in a proximal
direction. The tapering surface 252 intersects with a
ledge 251 of the sealing portion 250. The ledge 251 lies
generally perpendicular to alongitudinal axis of the dilator
24B; however, in other embodiments, the ledge 251 can
lie at various angles relative to the longitudinal axis so
that an angle formed between the tapering surface 252
and the ledge 251 can be acute, right or obtuse. Advan-
tageously, the tapering surface 252 on the sealing portion
250 can assist movement of the needle through the di-
lator 24B in a proximal direction. The ledge 251 allows
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the sealing portion 250 to deflect proximally as a needle
is passing through. The dimension of the inward projec-
tion of the sealing portion 250 preferably is not signifi-
cantly less than, and is more preferably greater than half
of the difference in diameters between the exterior of the
needle and the interior of the dilator at the point of the
fenestrations.

[0120] As further depicted in FIGURE 13A, in some
embodiments the dilator 24B can include an expanded
portion 260, formed with a taper 262 proximal of the seal-
ing portion 250. The expanded portion 260 can provide
space for the channel 256 between the needle body 32
and dilator shaft 36 (FIGURES 8D-8E), and can reduce
contact and friction between the dilator 24B and a needle
(or other article for that matter) passing through the dilator
24B. Additionally, in some embodiments a needle or oth-
er article passing through the dilator 24B can include a
stop portion extending radially outward to engage the
taper and inhibit further advancement of the article. Thus,
the expanded portion 260 and its coinciding taper can
limit axial and/or radial movement between the dilator
24B and a corresponding needle or other article, provid-
ing advantages substantially similar to the configurations
(e.g., diameters) of needle body 32 and dilator shaft 36,
described further herein with reference to FIGURE 8.
[0121] The sealing portion 250 can be formed on the
dilator in any of a wide variety of ways readily known to
those skilled in the art. For example, in some embodi-
ments, the sealing portion 250 can be formed during a
dilatortipping process after the dilator has been extruded.
An internal mandrel can be cut with an annular groove
that has the inverse image of the sealing portion 250.
The mandrel is then placed within dilator. As the material
ofthe dilator’s distal end is heated during the tipping proc-
ess and then pressed into the desired exterior shape, the
material will also be forced into the annular groove on
the mandrel to form the sealing portion 250. After suffi-
cient cooling, the dilator can be withdrawn.

[0122] In other embodiments, a sealing portion can
take a different form. For example, a needle can have an
expanded exterior portion, forming an enlarged external
diameter on the proximal side of its fenestration, similar
to the enlarged internal diameter of the expanded portion
260 of the embodiment depicted in FIGURES 13A-13C.
As such, the needle can have a smaller external diameter
at a distal portion and a larger external diameter at a
distal portion. The enlarged diameter portion can engage
or abut against the internal surface of the dilator (e.g.,
against taper 262) to form a sealing portion similar to that
described above. In some embodiments, the contact be-
tween the needle and dilator, forming a sealing portion,
can be formed between matching tapers such as the ta-
per 262 on the dilator 24B and a similar external taper
onthe needle. In otherembodiments the contact between
the needle and the dilator can be on other surfaces, such
as surfaces generally parallel with the longitudinal axis
of the needle and dilator.

[0123] Further, as depicted in FIGURE 13A, the dilator
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tip can be beveled to provide a smoother dilation and to
ensure further that the dilator tip does not deform upon
entrance into the patient’s body. As indicated, the tip can
have a taper or bevel at an angle ¢ on each side (it is
noted that the indicated angle ¢’s opposite angle is equal
to ¢, and thus they are treated as the same herein). The
beveled tip can reduce axial forces on the dilator 24B
upon passage through tissue (e.g., skin). In some em-
bodiments, the angle ¢ can be approximately 30 degrees.
In other embodiments, the angle ¢ can be between ap-
proximately 40 and 20 degrees. After this initial bevel,
the dilator tip can taper at a shallower angle, as depicted
in FIGURE 13C. For example, in some embodiments the
dilator can then taper at approximately 3 degrees, or al-
ternatively at an angle less than approximately 3 de-
grees.

[0124] FIGURE 14 depicts another embodiment of an
access device 20, including a holding bracket 160. The
holding bracket 160, as shown, can be releasably mount-
ed to the needle hub 34 and the sheath hub 42 to secure
the needle hub 34, the dilator hub 38, and the sheath hub
42 with respect to each other. Bracket 160 can engage
with sheath hub 42 and needle hub 34 to provide alter-
native or additional stability and support to these hubs,
and the dilator hub 38, during the deployment and retrac-
tion of these various components between positions 121,
123 and/or 125 during use of access device 20 (e.g.,
FIGURES 7A-8B, 9A-11B). Providing this additional or
alternative stability can reduce the likelihood of one of
these three hubs undesirably separating from the others,
potentially causing patient injury, contamination, or de-
vice failure.

[0125] Asthedilator hub 38 can be positioned between
the needle hub 34 and the sheath hub 42, the dilator hub
38 can advantageously also be held in position relative
to the other hubs by the bracket 160, even when the
dilator hub 38 is not directly engaged by the bracket 160.
For example, frictional and compressive forces provided
by the bracket 160 can reduce the likelihood of the dilator
hub 38, the needle hub 34, and/or the sheath hub 42 from
moving axially and/or circumferentially with respect to
each other when the bracket 160 is engaged with sheath
hub 42 and needle hub 34. The bracket 160 can be used
instead of or in combination with the other engagement
mechanisms and locking structures described herein for
engaging sheath hub 42, needle hub 34, and/or dilator
hub 38 with respect to each other, such as latch element
66, luer connection 64 and lip 63 (FIGURE 2B), lock
member 94 and lip 95 (FIGURE 4A), luer connections
78, 80, and lip 77 (FIGURE 3A). In some embodiments,
bracket 160 can engage with these locking structures
when other components of access device 20 are also
engaged with the same locking structures.

[0126] For example, referring to FIGURES 14 and 4A,
an engagement portion or engagement element of brack-
et 160 can engage with a proximal portion of sheath hub
42, to provide stability and support (e.g., axially and ra-
dially) to the portions of dilator hub 38 and sheath hub
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42 that are engaged with each other. In the illustrated
embodiment, a distal portion of bracket 160 engages with
the sheath hub 42 at lock member 94 on lip 95, for ex-
ample, by engaging (e.g., frictionally or compressively
engaging) a proximal surface of the distal portion of
bracket 160 with a distal surface of lip 95. In some em-
bodiments, bracket 160 can engage with lock member
94 on sheath hub 42 when the dilator hub 38 is engaged
with lock member 94 using luer connection 78. Further,
in some embodiments the bracket 160 can engage fea-
tures on the dilator hub 38.

[0127] Bracket 160 can engage with a proximal portion
of needle hub 34, to provide stability and support (e.g.,
axially and radially) to the portions of needle hub 34 and
dilator hub 38 that are engaged with each other. In the
illustrated embodiment, a proximal portion of bracket 160
engages with the needle hub 34 at the lip 63 or another
portion of the proximal end 60 of needle hub 34. In some
embodiments, a distal surface of the proximal end of
bracket 160 can engage a proximal-facing surface of di-
lator hub 38. In some embodiments, bracket 160 can
engage with needle hub 34 when the guidewire hub 46
is also engaged with needle hub 34 (e.g., FIGURE 9A).
More generally, in some embodiments the bracket 160
can directly engage to any combination of the needle hub
34, dilator hub 38, or the sheath hub 42. Further, advan-
tageously, the bracket 160 can in some embodiments
not interfere with the interaction between the guidewire
hub 46 and the needle hub 34.

[0128] Bracket 160 canreleasably engage with sheath
hub 42 and needle hub 34 (or other elements of the ac-
cess device 20) through a press fit, interference fit, and/or
through other releasable structures, such as threads, fas-
teners, and the like. In some embodiments the bracket
160 can have a ledge, hook, or other feature that causes
the bracket 160 to latch or hook onto a corresponding
surface on one of the hubs 34, 38, 42. Bracket 160 can
include a C-clamp or other structure that wraps around
a portion of sheath hub 42 or needle hub 34, similar to
locking member 124 (FIGURES 6B-6C).

[0129] It will be understood that "releasably engaged"
as used to describe bracket 160 does not limit bracket
160 to being releasably engagable with both sheath hub
42 and needle hub 34. For example, a proximal portion
of bracket 160 can be more rigidly attached to needle
hub 34, with a releasable attachment positioned at a dis-
tal portion of bracket 160 that releasably latches with
sheath hub 42 similar as latch 66 latches needle hub 34
to dilator hub 38 (FIGURE 3E). In some embodiments
the bracket 160 can be permanently attached, or inte-
grally formed with at least one of the hubs 34, 38, 42, or
another portion of the access device 20. As used herein
"compressively secure" with respect to the engagement
between the bracket 160 and the sheath hub 42 and nee-
dle hub 34 can refer to a compression or interference fit,
wherein the sheath hub 42, dilator hub 38, and needle
hub 34 are axially compressed, in order to be held be-
tween two opposed engagement portions of bracket 160,
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such that an outward axial bias holds these hubs in po-
sition between the opposed engagement portions of
bracket 160.

[0130] In use, the bracket 160 can retain the above-
described elements of the access device 20 together.
For example, when the access device 20 is in the position
depicted in Figures 8A-8B (e.g., the needle hub 34 is in
the first position 121 and the guidewire hub 46 is in the
third position 125), the bracket 160 can hold the hubs 34,
38, 42 together. Further, the bracket 160 can be config-
ured so as not to interfere with interactions between the
guidewire hub 46 and the needle hub 34, such that the
bracketcanremainin the configuration depictedin Figure
9A with the guidewire hub 46 advanced.

[0131] To facilitate movement to the position depicted
in Figure 10A (with the needle hub 34 in the second po-
sition 123), the bracket 160 can be easily removed. For
example, in some embodiments the bracket 160 can be
easily released by pulling, squeezing, or applying another
lightforce ortouch to the bracket 160, such that the brack-
et releases the retained elements. In some embodi-
ments, the bracket 160 can then be disposed or posi-
tioned so as not to interfere with later procedures. For
example, in some embodiments the bracket 160 can be
completely removed from the access device 20.

[0132] The embodiments herein described are com-
prised of conventional, biocompatible materials. For ex-
ample, the needle preferably consists of ceramic, a rigid
polymer, or a metal such as stainless steel, nitinol, or the
like. The other elements can be formed of suitable poly-
meric materials, such as polycarbonate, nylon, polyeth-
ylene, high-density polyethylene, polypropylene, fluor-
opolymers and copolymers such as perfluoro (ethylene-
propylene) copolymer, polyurethane polymers or co-pol-
ymers. For example, in some embodiments the dilator
can be formed from nylon.

[0133] As noted above, the present access device can
be used to place a catheter at other locations within a
patient’s body. Thus, for example, but without limitation,
the access device can be used as or with a variety of
catheters to drain fluids from abscesses, to drain air from
a pneumotorax, and to access the peritoneal cavity. In
such applications, body fluids flow into the viewing space
to indicate when the needle has been properly placed.
[0134] Although this invention has been disclosed in
the context of certain preferred embodiments and exam-
ples, it will be understood by those skilled in the art that
the presentinvention extends beyond the specifically dis-
closed embodiments to other alternative embodiments
and/or uses of the invention and obvious modifications
and equivalents thereof. In addition, while a number of
variations of the invention have been shown and de-
scribed in detail, other modifications, which are within the
scope of this invention, will be readily apparent to those
of skill in the art based upon this disclosure. It is also
contemplated that various combinations or sub-combi-
nations of the specific features and aspects of the em-
bodiments may be made and still fall within the scope of
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the invention. Accordingly, it should be understood that
various features and aspects of the disclosed embodi-
ments can be combined with or substituted for one an-
other in order to form varying modes of the disclosed
invention. For example, the general shape of the needle
hub depicted in Figure 8F differs in additional ways from
the needle hub depicted in Figure 2F. However, these
general needle hub shapes can be interchanged be-
tween the described and depicted embodiments. Thus,
itis intended that the scope of the present invention here-
in disclosed should not be limited by the particular dis-
closed embodiments described above, but should be de-
termined only by a fair reading of the disclosure and the
claims that follow.

Claims

1. An access device (20) for placing a medical article
within a body space, the device comprising an as-
sembly, the assembly comprising:

a needle having an elongated needle body and
a needle hub from which the needle body ex-
tends;

a dilator slideably disposed on the needle body,
the dilator comprising a dilator hub and an elon-
gated dilator shaft that extends from the dilator
hub;

a sheath slideably disposed on the dilator shaft,
the sheath comprising a tubular sheath body and
a sheath hub coupled with the tubular sheath
body; the device further comprising:

a holding bracket (160) not being part of the
assembly, the holding bracket being releas-
ably engaged with the needle hub and the
sheath hub, the holding bracket securing
the dilator hub in position with respect to the
needle hub and the sheath hub, and the
holding bracket being configured to be re-
moved from the assembly.

2. The access device of claim 1, wherein the holding
bracket comprises an engagement element config-
ured to engage with a portion of the needle hub.

3. The access device of claim 2, further comprising a
guidewire section comprising a guidewire preloaded
in the needle body and a guidewire hub configured
to engage with the needle hub.

4. The access device of claim 3, wherein the engage-
ment element on the bracket is configured to engage
with the needle hub when the guidewire hub is en-
gaged with the needle hub.

5. Theaccess device of either of claims 3 and 4, where-
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in the guidewire hub engages with a proximal portion
of the needle hub and the engagement element en-
gages with a portion of the needle hub distal of the
proximal portion engaged by the guidewire hub.

6. The access device of any of claims 2-5, wherein the
engagement element comprises a first engagement
element, the holding bracket further comprising a
second engagement element configured to engage
with a portion of the sheath hub.

7. The access device of any of claims 1-6, wherein the
bracket is configured to compressively secure the
dilator hub between the needle hub and the sheath
hub when the bracket is engaged with the needle
hub and the sheath hub.

8. The access device of any of claims 1-7, wherein the
holding bracket comprises an engagement element
configured to engage with a portion of the sheath
hub.

9. The access device of claim 8, wherein the portion of
the sheath hub comprises a lock member positioned
on a proximal portion of the sheath hub.

10. The access device of claim 9, wherein the lock mem-
beris configured to engage with the needle hub when
the engagement element is engaged with the lock
member.

11. The access device of claim 10, wherein the engage-
ment element comprises a first engagement ele-
ment, the holding bracket further comprising a sec-
ond engagement element configured to engage with
a portion of the needle hub.

Patentanspriiche

1. Zugangsvorrichtung (20) zum Anbringen eines me-
dizinischen Produkts in einem Koérperraum, wobei
die Vorrichtung eine Anordnung umfasst, welche An-
ordnung umfasst:

eine Nadel, welche einen langlichen Nadelkor-
per und eine Nadelnabe aufweist, aus welcher
sich der Nadelkérper erstreckt;

einen auf dem Nadelkdrper verschiebbar ange-
ordneten Dilatator, welcher Dilatator eine Dila-
tatornabe und einen langlichen sich von der Di-
latatornabe erstreckenden Dilatatorschaft um-
fasst;

eine auf dem Dilatatorschaft verschiebbar an-
geordnete Hllse, welche Hiilse einen rohrférmi-
gen Hilsenkdrper und eine mit dem rohrférmi-
gen Hulsenkoérper gekoppelte Hillsennabe um-
fasst; welche Vorrichtung ferner umfasst:
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eine Halteklammer (160), welcher nicht ein
Teil der Anordnung ist, welche Halteklam-
mer mitder Nadelnabe und der Hiilsennabe
in einem lésbaren Eingriff steht,

welche Halteklammer die Dilatatornabe in
einer Stellung in Bezug auf die Nadelnabe
und die Hilsennabe sichert, und die Halte-
klammer ausgelegt ist, um von der Anord-
nung entfernt zu werden.

Zugangsvorrichtung nach Anspruch 1, wobei die
Halteklammer ein zum Eingreifen mit einem Teil der
Nadelnabe ausgelegtes Eingriffselement umfasst.

Zugangsvorrichtung nach Anspruch 2, zusatzlich
umfassend einen FlUhrungsdrahtabschnitt, welcher
einenindem Nadelkérper vorgespannten Fihrungs-
draht und eine zum Eingreifen mit der Nadelnabe
ausgelegte Fihrungsdrahtnabe umfasst.

Zugangsvorrichtung nach Anspruch 3, wobei das
Eingriffselement auf der Klammer zum Eingreifen
mitder Nadelnabe ausgelegtist, wenn die Fihrungs-
drahtnabe mit der Nadelnabe in Eingriff steht.

Zugangsvorrichtung nach Anspruch 3 oder 4, wobei
die Fuhrungsdrahtnabe mit einem proximalen Teil
der Nadelnabe in Eingriff steht, und das Eingriffse-
lement mit einem Teil der Nadelnabe distal des pro-
ximalen mit der Fihrungsdrahtnabe in Eingriff ste-
henden Teils in Eingriff steht.

Zugangsvorrichtung nach einem der Anspriiche 2-5,
wobei das Eingriffselement ein erstes Eingriffsele-
ment umfasst, die Halteklammer ferner ein zweites
Eingriffselement umfasst, das zum Eingreifen mit ei-
nem Teil der Hillsennabe ausgelegt ist.

Zugangsvorrichtung nach einem der Anspriiche 1-6,
wobei die Klammer so ausgelegt ist, dass sie die
Dilatatornabe zwischen der Nadelnabe und der Hiil-
sennabe zusammendriickend sichert, wenn die
Klammer mit der Nadelnabe und der Hilsennabe in
Eingriff steht.

Zugangsvorrichtung nach einem der Anspriiche 1-7,
wobei die Halteklammer ein zum Eingreifen mit ei-
nem Teil der Hillsennabe ausgelegtes Eingriffsele-
ment umfasst.

Zugangsvorrichtung nach Anspruch 8, wobei der
Teil der Hiilsennabe ein auf einem proximalen Teil
der Hilsennabe angeordnetes Verriegelungsglied
umfasst.

Zugangsvorrichtung nach Anspruch 9, wobei das
Verriegelungsglied zum Eingreifen mit der Nadelna-
be ausgelegt ist, wenn das Eingriffselement mit dem
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Verriegelungsglied in Eingriff steht.

Zugangsvorrichtung nach Anspruch 10, wobei das
Eingriffselement ein erstes Eingriffselement um-
fasst, die Halteklammer ferner ein zweites, zum Ein-
greifen mit einem Teil der Nadelnabe ausgelegtes
Eingriffselement umfasst.

Revendications

1.

Dispositif d’accés (20) pour placer un article médical
dans un espace corporel, le dispositif comprenant
un ensemble, I'ensemble comprenant:

une aiguille comportant un corps d’aiguille al-
longé et un moyeu d’aiguille a partir duquel
s’étend le corps d’aiguille;

undilatateur disposé de maniére coulissante sur
le corps d’aiguille, le dilatateur comprenant un
moyeu dilatateur et un arbre de dilatation allon-
gé qui s’étend depuis le moyeu dilatateur;

une gaine disposée de maniére coulissante sur
I'arbre de dilatation, la gaine comprenant un
corps de gaine tubulaire et un moyeu de gaine
couplé au corps de gaine tubulaire: le dispositif
comprenant en outre:

un support de maintien (160) ne faisant pas
partie de 'ensemble, le support de maintien
étant engagé de maniere libérable avec le
moyeu d’aiguille et le moyeu dilatateur,

le support de maintien fixant le moyeu dila-
tateur en position par rapport au moyeu
d’aiguille etau moyeu de gaine, etle support
de maintien étant configuré pour étre enlevé
de I'ensemble.

Dispositif d’acces selon la revendication 1, dans le-
quel le support de maintien comprend un élément
d’engagement configuré pour s’engager avec une
partie du moyeu d’aiguille.

Dispositif d’acces selon la revendication 2, compre-
nant en outre une section de fil de guidage compre-
nant un fil de guidage pré-chargé dans le corps
d’aiguille et un moyeu de fil de guidage configuré
pour s’engager avec le moyeu d’aiguille.

Dispositif d’acces selon la revendication 3, dans le-
quel I'élément d’engagement sur le support est con-
figuré pour s’engager avec le moyeu d’aiguille lors-
que le moyeu de fil de guidage est engagé avec le
moyeu d’aiguille.

Dispositifd’accés selon'une quelconque des reven-
dications 3 et 4, dans lequel le moyeu de fil de gui-
dage s’engage avec une partie proximale du moyeu
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d’aiguille et I'élément d’engagement s’engage avec
une partie du moyeu d’aiguille distale de la partie
proximale engagée par le moyeu de fil de guidage.

Dispositif d’accés selon 'une quelconque des reven-
dications 2 a 5, dans lequel I'élément d’engagement
comprend un premier élément d’engagement, le
support de maintien comprenant en outre un deuxie-
me élément d’engagement configuré pour s’engager
avec une partie du moyeu de gaine.

Dispositif d’'accés selon 'une quelconque des reven-
dications 1 a 6, dans lequel le support est configuré
pour sécuriser a compression le moyeu dilatateur
entre le moyeu d’aiguille et le moyeu de gaine lors-
que le support est engagé avec le moyeu d’aiguille
et le moyeu de gaine.

Dispositif d’accés selon 'une quelconque des reven-
dications 1 a 7, dans lequel le support de maintien
comprend un élément d’engagement configuré pour
s’engager avec une partie du moyeu de gaine.

Dispositif d’accés selon la revendication 8, dans le-
quel la partie du moyeu de gaine comprend un élé-
ment de verrouillage positionné sur une partie proxi-
male du moyeu de gaine.

Dispositif d’accés selon la revendication 9, dans le-
quel I'élément de verrouillage est configuré pour
s’engager avec le moyeu d’aiguille lorsque I'élément
d’engagement est engagé avec I'élément de ver-
rouillage.

Dispositif d’acceés selon la revendication 10, dans
lequel I'élément d’engagement comprend un pre-
mier élément d’engagement, le support de maintien
comprenant en outre un deuxieme élément d’enga-
gement configuré pour s’engager avec une partie du
moyeu d’aiguille.
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